UNITED

NATIONS E

\9? XY, Economic and Social Distr.
v 9 : GENERAL
Wy Council

%

EB. Al R/ 1999/ 1
15 Cctober 1999

Oi gi nal : ENGLI SH

ECONOM C COW SSI ON FOR EURCPE

EXECUTI VE BODY FOR THE CONVENTI ON ON
LONG- RANGE TRANSBOUNDARY Al R POLLUTI ON

Sevent eenth session, Cot henburg (Sweden)
(29 Novenber - 3 Decenber 1999)
Item 2 of the provisional agenda

PROTOCCOL
TO THE 1979 CONVENTI ON ON LONG RANGE TRANSBOUNDARY Al R POLLUTI ON
TO ABATE ACI DI FI CATI ON, EUTROPHI CATI ON AND GROUND- LEVEL OZONE



EB. Al R/ 1999/ 1
page 2



EB. Al R/ 1999/ 1
page 3

Docurent s prepared under the auspices or at the request of the Executive
Body for the Convention on Long-range Transboundary Air Pollution for
GENERAL circul ation should be considered provisional unless APPROVED by the
Executive Body.




EB. Al R/ 1999/ 1
page 4



EB. Al R/ 1999/ 1
page 5

The Parti es,

Deternined to inplenent the Convention on Long-range Transboundary Air Pollution

Awar e that nitrogen oxides, sul phur, volatile organic conpounds and reduced nitrogen conmpounds have been
associ ated with adverse effects on human health and the environnent,

Concerned that critical |oads of acidification, critical |oads of nutrient nitrogen and critical |evels of ozone

for human health and vegetation are still exceeded in many areas of the United Nations Econom ¢ Conmi ssion for Europe’s
regi on,

Concerned also that emtted nitrogen oxides, sul phur and volatile organic conpounds, as well as secondary

pol I utants such as ozone and the reacti on products of ammonia, are transported in the atnosphere over |ong di stances
and may have adverse transboundary effects,

Recogni zi ng that emissions fromParties within the United Nati ons Econom ¢ Conmi ssion for Europe’s region

contribute to air pollution on the hemnispheric and gl obal scales, and recogni zing the potential for transport between
continents and the need for further study with regard to that potenti al

Recogni zi ng al so that Canada and the United States of America are bilaterally negotiating reductions of em ssions
of nitrogen oxi des and volatile organic conmpounds to address the transboundary ozone effect,

Recogni zi ng furthernore that Canada will undertake further reductions of em ssions of sul phur by 2010 through the
i npl enent ati on of the Canada-w de Acid Rain Strategy for Post-2000, and that the United States is committed to the
i mpl ement ati on of a nitrogen oxides reduction progranme in the eastern United States and to the reduction in em ssions
necessary to neet its national anbient air quality standards for particulate matter

Resolved to apply a nulti-effect, multi-pollutant approach to preventing or mnimzing the exceedances of
critical |oads and |evels,
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Taking into account the emi ssions fromcertain existing activities and installations responsible for present air
pollution levels and the devel opment of future activities and installations,

Awar e that techniques and nanagenent practices are available to reduce em ssions of these substances,

Resol ved to take measures to anticipate, prevent or ninimze em ssions of these substances, taking into account

the application of the precautionary approach as set forth in principle 15 of the R o Declarati on on Environnent and
Devel opnent,

Reaffirm ng that States have, in accordance with the Charter of the United Nations and the principles of
international law, the sovereign right to exploit their own resources pursuant to their own environnental and
devel opnental policies, and the responsibility to ensure that activities within their jurisdiction or control do not
cause damage to the environnent of other States or of areas beyond the limts of national jurisdiction

Consci ous of the need for a cost-effective regional approach to conbating air pollution that takes account of the
variations in effects and abatenent costs between countri es,

Noting the inportant contribution of the private and non-governmental sectors to know edge of the effects
associ ated with these substances and avail abl e abatenment techniques, and their role in assisting in the reduction of
emi ssions to the atnosphere,

Bearing in mind that neasures taken to reduce enissions of sul phur
ni trogen oxi des, anmoni a and volatile organi c compounds should not constitute a neans of arbitrary or unjustifiable
di scrimnation or a disguised restriction on international conpetition and trade,

Taking into consideration best available scientific and technical know edge and data on em ssions, atnospheric
processes and effects on human health and the environment of these substances, as well as on abatenent costs, and
acknow edgi ng the need to inprove this know edge and to continue scientific and technical cooperation to further
under st andi ng of these issues,
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Noti ng that under the Protocol concerning the Control of Emi ssions of Nitrogen Oxides or their Transboundary
Fl uxes, adopted at Sofia on 31 Cctober 1988, and the Protocol concerning the Control of Enissions of Volatile Organic
Conmpounds or their Transboundary Fl uxes, adopted at Geneva on 18 Novenber 1991, there is already provision to control
em ssions of nitrogen oxides and vol atil e organi ¢ conmpounds, and that the technical annexes to both those Protocols
al ready contain techni cal guidance for reducing these em ssions,

Noting also that under the Protocol on Further Reduction of Sul phur Em ssions, adopted at Gsl o on 14 June 1994,
there is already provision to reduce sul phur emissions in order to contribute to the abatenment of acid deposition by
di mi ni shing the exceedances of critical sul phur depositions, which have been derived fromcritical |oads of acidity
according to the contribution of oxidized sul phur compounds to the total acid deposition in 1990,

Noting furthernore that this Protocol is the first agreenent under the Convention to deal specifically with
reduced nitrogen conmpounds,

Bearing in nmind that reducing the em ssions of these substances may provi de additional benefits for the control
of other pollutants, including in particular transboundary secondary particul ate aerosols, which contribute to human
health effects associated with exposure to airborne particul ates,

Bearing in nmind also the need to avoid, in so far as possible, taking neasures for the achi evenent of the
obj ectives of this Protocol that aggravate other health and environnent-rel ated problens,

Noti ng that neasures taken to reduce the em ssions of nitrogen oxides and anmoni a shoul d i nvol ve consi derati on of
the full biogeochem cal nitrogen cycle and, so far as possible, not increase em ssions of reactive nitrogen including
ni trous oxide which coul d aggravate other nitrogen-rel ated probl ens,

Awar e that nethane and carbon nonoxi de emtted by human activities contribute, in the presence of nitrogen oxides
and vol atil e organi ¢ conmpounds, to the formation of tropospheric ozone, and

Aware also of the commtnents that Parties have assuned under the United Nations Franework Convention on Cinate
Change,
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Have agreed as fol |l ows:

Article 1
DEFI NI TI ONS
For the purposes of the present Protocol
1. “Convention” means the Convention on Long-range Transboundary Air Pollution, adopted at Geneva on 13 Novenber
1979;
2. “EMEP” neans the Cooperative Progranme for Mnitoring and Eval uation of Long-range Transmi ssion of Air Pollutants
i n Europe;
3. “Executive Body” neans the Executive Body for the Convention constituted under article 10, paragraph 1, of the
Conventi on;
4. “Comm ssion” means the United Nations Econom c Conmi ssion for Europe;
5. “Parties” neans, unless the context otherw se requires, the Parties to the present Protocol
6. “Ceogr aphi cal scope of EMEP” neans the area defined in article 1, paragraph 4, of the Protocol to the 1979

Convention on Long-range Transboundary Air Pollution on Long-term Financing of the Cooperative Programe for Monitoring
and Eval uation of the Long-range Transnission of Air Pollutants in Europe (EMEP), adopted at Geneva on 28 Septenber
1984;

7. “Em ssion” means the rel ease of a substance froma point or diffuse source into the atnosphere;

8. “Ni trogen oxides” means nitric oxide and nitrogen dioxide, expressed as nitrogen di oxide (NO);

9. “Reduced nitrogen conpounds” nmeans ammonia and its reaction products;
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10. “Sul phur” means all sul phur conpounds, expressed as sul phur di oxide (SO);
11. “Vol ati |l e organi ¢ conpounds”, or “VOCs”, neans, unless otherw se specified, all organic conpounds of an

ant hr opogeni ¢ nature, other than nethane, that are capabl e of produci ng photocheni cal oxidants by reaction with
ni trogen oxides in the presence of sunlight;

12. “Critical load” nmeans a quantitative estinmate of an exposure to one or nore pollutants bel ow which significant
harnful effects on specified sensitive elenents of the environnent do not occur, according to present know edge;

13. “Critical levels” means concentrations of pollutants in the atnosphere above which direct adverse effects on
receptors, such as human bei ngs, plants, ecosystens or materials, may occur, according to present know edge;

14. “Pol | utant em ssi ons nmanagenent area", or “PEMA’, neans an area designated in annex Ill under the conditions laid
down in article 3, paragraph 9;

15. “Stationary source” neans any fixed building, structure, facility, installation or equi pnent that emts or may
em t sul phur, nitrogen oxides, volatile organic conmpounds or anmonia directly or indirectly into the atnosphere;

16. “New stationary source” means any stationary source of which the construction or substantial nodification is
commenced after the expiry of one year fromthe date of entry into force of the present Protocol. It shall be a matter
for the conpetent national authorities to decide whether a nodification is substantial or not, taking into account such
factors as the environnental benefits of the nodification

Article 2
OBJECTI VE
The objective of the present Protocol is to control and reduce enissions of sul phur, nitrogen oxi des, anmoni a and
vol atil e organi c conpounds that are caused by anthropogenic activities and are likely to cause adverse effects on human

heal th, natural ecosystens, nmaterials and crops, due to acidification, eutrophication or ground-I|evel ozone as a result
of long-range transboundary atnospheric transport, and to ensure, as far as possible, that in the long termand in a
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st epwi se approach, taking into account advances in scientific know edge, atnospheric depositions or concentrations do
not exceed:

(a) For Parties within the geographical scope of EMEP and Canada, the critical |oads of acidity, as described
in annex |;

(b) For Parties within the geographical scope of EMEP, the critical |oads of nutrient nitrogen, as described in
annex |; and

(c) For ozone:

(i) For Parties within the geographical scope of EMEP, the critical |evels of ozone, as given in annex
l;

(i) For Canada, the Canada-w de Standard for ozone; and
(iii) For the United States of Anerica, the National Ambient Air Quality Standard for ozone.
Article 3
BASI C OBLI GATI ONS

1. Each Party having an emission ceiling in any table in annex Il shall reduce and maintain the reduction in its
annual em ssions in accordance with that ceiling and the tinescales specified in that annex. Each Party shall, as a
m ni mum control its annual em ssions of polluting compounds in accordance with the obligations in annex |1
2. Each Party shall apply the limt values specified in annexes 1V, V and VI to each new stationary source within a
stationary source category as identified in those annexes, no later than the tinescales specified in annex VII. As an

alternative, a Party may apply different em ssion reduction strategies that achi eve equi val ent overall emi ssion |evels
for all source categories together
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3. Each Party shall, in so far as it is technically and economically feasible and taking into consideration the
costs and advantages, apply the limt values specified in annexes IV, V and VI to each existing stationary source
within a stationary source category as identified in those annexes, no later than the timescal es specified in annex
VIl. As an alternative, a Party may apply different em ssion reduction strategies that achi eve equival ent overal

em ssion levels for all source categories together or, for Parties outside the geographical scope of EMEP, that are
necessary to achi eve national or regional goals for acidification abatement and to neet national air quality standards.

4. Limt values for new and existing boilers and process heaters with a rated thermal input exceeding 50 MV, and new
heavy-duty vehicles shall be evaluated by the Parties at a session of the Executive Body with a view to anmendi ng
annexes IV, V and VIl no later than two years after the date of entry into force of the present Protocol

5. Each Party shall apply the limt values for the fuels and new nobil e sources identified in annex VIIl, no |ater

than the tinescal es specified in annex VII.

6. Each Party shoul d apply best avail abl e techniques to nobile sources and to each new or existing stationary
source, taking into account guidance docunments | to V adopted by the Executive Body at its seventeenth session
(deci sion 1999/1) and any anmendnents thereto.

7. Each Party shall take appropriate neasures based, inter alia, on scientific and economic criteria to reduce

em ssions of volatile organi c compounds associated with the use of products not included in annex VI or VIIlI. The
Parties shall, no later than at the second session of the Executive Body after the entry into force of the present
Protocol, consider with a view to adopting an annex on products, including criteria for the selection of such products,
l[imt values for the volatile organic conmpound content of products not included in annex VI or VIII, as well as
timescales for the application of the linmt val ues.

8. Each Party shall, subject to paragraph 10:

(a) Apply, as a mininum the ammnia control neasures specified in annex |IX;, and
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(b) Apply, where it considers it appropriate, best available techniques for preventing and reduci ng anmoni a
em ssions, as listed in guidance docunent V adopted by the Executive Body at its seventeenth session (decision 1999/1)
and any anendnents thereto.

9. Par agraph 10 shall apply to any Party:
(a) VWhose total land area is greater than 2 mllion square kil onetres;

(b) VWhose annual em ssions of sul phur, nitrogen oxi des, ammoni a and/or volatile organic conpounds contributing
to acidification, eutrophication or ozone formation in areas under the jurisdiction of one or nore other Parties
originate predonmnantly fromw thin an area under its jurisdiction that is listed as a PEMA in annex |11, and which has
presented docunentation in accordance with subparagraph (c) to this effect;

(c) VWi ch has submitted upon signature, ratification, acceptance or approval of, or accession to, the present
Prot ocol a description of the geographical scope of one or nore PEMAs for one or nore pollutants, with supporting
docunentation, for inclusion in annex I1l; and

(d) VWi ch has specified upon signature, ratification, acceptance or approval of, or accession to, the present
Protocol its intention to act in accordance with this paragraph.

10. A Party to which this paragraph applies shall:

(a) If within the geographi cal scope of EMEP, be required to conply with the provisions of this article and
annex Il only within the relevant PEMA for each pollutant for which a PEMA within its jurisdiction is included in annex
I11; or

(b) If not within the geographical scope of EMEP, be required to conply with the provisions of paragraphs 1, 2,
3, 5 6 and 7 and annex Il, only within the relevant PEMA for each pollutant (nitrogen oxides, sulphur and/or volatile
organi ¢ conpounds) for which a PEMA within its jurisdiction is included in annex IIl, and shall not be required to
conply wi th paragraph 8 anywhere within its jurisdiction.
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11. Canada and the United States of Anerica shall, upon their ratification, acceptance or approval of, or accession
to, the present Protocol, submt to the Executive Body their respective em ssion reduction commtnents with respect to
sul phur, nitrogen oxi des and vol atile organi c conpounds for automatic incorporation into annex 11

12. The Parties shall, subject to the outcome of the first review provided for under article 10, paragraph 2, and no
| ater than one year after conpletion of that review conmence negotiations on further obligations to reduce emn ssions.

Article 4
EXCHANGE OF | NFORMATI ON AND TECHNOLOGY
1. Each Party shall, in a nmanner consistent with its |l aws, regulations and practices and in accordance with its
obligations in the present Protocol, create favourable conditions to facilitate the exchange of infornmation
technol ogi es and techni ques, with the aimof reducing em ssions of sul phur, nitrogen oxides, amonia and vol atile

organi ¢ conpounds by pronoting inter alia:

(a) The devel opnent and updati ng of databases on best avail abl e techni ques, including those that increase
energy efficiency, |ow emssion burners and good environnmental practice in agriculture;

(b) The exchange of information and experience in the devel opnment of |less polluting transport systens;

(c) Direct industrial contacts and cooperation, including joint ventures; and

(d) The provision of technical assistance.
2. In promoting the activities specified in paragraph 1, each Party shall create favourable conditions for the
facilitation of contacts and cooperati on anobng appropri ate organi zati ons and individuals in the private and public

sectors that are capable of providing technol ogy, design and engi neering services, equipnment or finance.

Article 5



EB. Al R/ 1999/ 1
page 14

PUBLI C AWARENESS

1. Each Party shall, in a nanner consistent with its |laws, regulations and practices, pronote the provision of
information to the general public, including information on

(a) Nat i onal annual em ssions of sul phur, nitrogen oxides, amonia and vol atile organi c conpounds and progress
towards conpliance with the national enission ceilings or other obligations referred to in article 3;

(b) Deposi ti ons and concentrations of the relevant pollutants and, where applicable, these depositions and
concentrations in relation to critical |oads and levels referred to in article 2;

(c) Level s of tropospheric ozone; and

(d) Strategi es and neasures applied or to be applied to reduce air pollution problens dealt with in the present
Protocol and set out in article 6.

2. Furthernore, each Party may nmake information widely available to the public with a view to mnim zing emn ssions,
i ncl udi ng informati on on

(a) Less polluting fuels, renewabl e energy and energy efficiency, including their use in transport;

(b) Vol atil e organi ¢ conpounds in products, including |abelling;

(c) Managenent options for wastes containing volatile organi c conpounds that are generated by the public;
(d) Good agricultural practices to reduce en ssions of ammoni a;

(e) Heal th and environnental effects associated with the pollutants covered by the present Protocol; and

(f) Steps which individuals and industries may take to hel p reduce em ssions of the pollutants covered by the
present Protocol
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Article 6
STRATEGQ ES, POLI CI ES, PROGRAMVES, MEASURES AND | NFORMATI ON

1. Each Party shall, as necessary and on the basis of sound scientific and econonmic criteria, in order to facilitate
the inplenentation of its obligations under article 3:

(a) Adopt supporting strategies, policies and programres w thout undue delay after the present Protocol enters
into force for it

(b) Apply measures to control and reduce its enissions of sul phur, nitrogen oxi des, anmonia and volatile
or gani ¢ conpounds;

(c) Apply nmeasures to encourage the increase of energy efficiency and the use of renewabl e energy;
(d) Apply nmeasures to decrease the use of polluting fuels;

(e) Devel op and introduce less polluting transport systens and pronote traffic nanagenent systens to reduce
overall em ssions fromroad traffic;

(f) Apply neasures to encourage the devel opnent and introduction of |ow polluting processes and products,
taki ng i nto account guidance docunments | to V adopted by the Executive Body at its seventeenth session (decision
1999/ 1) and any amendnents thereto;

(9) Encourage the inplenmentati on of managenent progranmes to reduce enissions, including voluntary progranmnes,
and the use of econonic instrunents, taking into account guidance docunment VI adopted by the Executive Body at its
sevent eent h session (decision 1999/1) and any anmendnents thereto;

(h) | mpl enent and further el aborate policies and neasures in accordance with its national circunstances, such
as the progressive reduction or phasing-out of market inperfections, fiscal incentives, tax and duty exenptions and



EB. Al R/ 1999/ 1
page 16

subsidies in all sectors that emt sul phur, nitrogen oxi des, anmonia and vol atile organi c conpounds which run counter
to the objective of the Protocol, and apply market instrunments; and

(i) Apply neasures, where cost-effective, to reduce em ssions fromwaste products containing volatile organic
conpounds.

2. Each Party shall collect and maintain infornation on
(a) Actual levels of em ssions of sul phur, nitrogen conpounds and vol atile organic conpounds, and of anbient
concentrations and depositions of these conpounds and ozone, taking into account, for those Parties within the

geogr aphi cal scope of EMEP, the work plan of EMEP; and

(b) The effects of anbient concentrations and of the deposition of sul phur, nitrogen conpounds, volatile
organi ¢ conpounds and ozone on human health, terrestrial and aquatic ecosystens and materials.

3. Any Party may take nore stringent neasures than those required by the present Protocol
Article 7
REPORTI NG
1. Subject to its laws and regul ations and in accordance with its obligations under the present Protocol

(a) Each Party shall report, through the Executive Secretary of the Conm ssion, to the Executive Body, on a
periodic basis as deternmined by the Parties at a session of the Executive Body, information on the neasures that it has
taken to inplenent the present Protocol. Mbreover:

(i) VWhere a Party applies different enmi ssion reduction strategies under article 3, paragraphs 2 and 3
it shall docunent the strategies applied and its conpliance with the requirenments of those
par agr aphs;
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(i) VWhere a Party judges certain limt values, as specified in accordance with article 3, paragraph 3
not to be technically and econonically feasible, taking into consideration the costs and advant ages,
it shall report and justify this;

(b) Each Party w thin the geographi cal scope of EMEP shall report, through the Executive Secretary of the
Conmi ssion, to EMEP, on a periodic basis to be determ ned by the Steering Body of EMEP and approved by the Parties at a
session of the Executive Body, the follow ng information

(1) Level s of em ssions of sul phur, nitrogen oxi des, ammoni a and vol atil e organi c conpounds using, as a
m ni mum the nethodol ogi es and the tenporal and spatial resolution specified by the Steering Body of
EVEP;

(i) Level s of em ssions of each substance in the reference year (1990) using the sanme nethodol ogi es and
tenmporal and spatial resolution

(iii) Data on projected enssions and current reduction plans; and

(iv) VWere it deens it appropriate, any exceptional circunstances justifying em ssions that are
tenmporarily higher than the ceilings established for it for one or nore pollutants; and

(c) Parties in areas outside the geographi cal scope of EMEP shall nake available information sinilar to that
specified in subparagraph (b), if requested to do so by the Executive Body.

2. The information to be reported in accordance with paragraph 1 (a) shall be in conformity with a decision
regarding format and content to be adopted by the Parties at a session of the Executive Body. The ternms of this

deci sion shall be reviewed as necessary to identify any additional elenments regarding the format or the content of the
information that is to be included in the reports.

3. In good tinme before each annual session of the Executive Body, EMEP shall provide information on
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(a) Anmbi ent concentrations and depositions of sul phur and nitrogen conpounds as well as, where avail abl e,
anbi ent concentrations of volatile organic conmpounds and ozone; and

(b) Cal cul ati ons of sul phur and oxi di zed and reduced nitrogen budgets and rel evant information on the |ong-
range transport of ozone and its precursors.

Parties in areas outside the geographical scope of EVMEP shall make available similar information if requested to do so
by the Executive Body.

4. The Executive Body shall, in accordance with article 10, paragraph 2 (b), of the Convention, arrange for the
preparation of information on the effects of depositions of sul phur and nitrogen conpounds and concentrations of ozone.

5. The Parties shall, at sessions of the Executive Body, arrange for the preparation, at regular intervals, of
revised information on cal culated and internationally optimzed allocations of em ssion reductions for the States
wi t hi n the geographi cal scope of EMEP, using integrated assessnment nodels, including atnospheric transport nodels, with
a viewto reducing further, for the purposes of article 3, paragraph 1, the difference between actual depositions of

sul phur and nitrogen conmpounds and critical |oad values as well as the difference between actual ozone concentrations
and the critical levels of ozone specified in annex |, or such alternative assessnment nethods as approved by the
Parties at a session of the Executive Body.

Article 8
RESEARCH, DEVELOPMENT AND MONI TORI NG
The Parties shall encourage research, devel opnent, nonitoring and cooperation related to:
(a) The international harnonization of nethods for the cal cul ati on and assessnment of the adverse effects
associ ated with the substances addressed by the present Protocol for use in establishing critical |oads and critica

| evel s and, as appropriate, the el aboration of procedures for such harnoni zation

(b) The i nmprovenent of em ssion databases, in particular those on amonia and vol atil e organi ¢ conpounds;
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(c) The i nmprovenent of nonitoring techniques and systens and of the nodelling of transport, concentrations and
deposi tions of sul phur, nitrogen conpounds and vol atile organi c conpounds, as well as of the formati on of ozone and
secondary particulate natter

(d) The i nmprovenent of the scientific understanding of the long-termfate of enissions and their inpact on the
hem spheri c background concentrations of sul phur, nitrogen, volatile organic conmpounds, ozone and particul ate matter
focusing, in particular, on the chenistry of the free troposphere and the potential for intercontinental flow of
pol | ut ant s;

(e) The further elaboration of an overall strategy to reduce the adverse effects of acidification
eut rophi cati on and phot ochem cal pollution, including synergisns and conbi ned effects;

(f) Strategies for the further reduction of em ssions of sul phur, nitrogen oxides, ammonia and volatile organic
conpounds based on critical loads and critical levels as well as on technical devel opnents, and the inprovenent of
i ntegrated assessnment nodelling to calculate internationally optinized allocations of em ssion reductions taking into
account the need to avoi d excessive costs for any Party. Special enphasis should be given to em ssions from
agriculture and transport;

(9) The identification of trends over tinme and the scientific understanding of the w der effects of sul phur
nitrogen and vol atil e organi c compounds and phot ocheni cal pollution on human health, including their contribution to
concentrations of particulate natter, the environnent, in particular acidification and eutrophication, and materials,
especially historic and cultural nmonunments, taking into account the relationship between sul phur oxides, nitrogen
oxi des, anmmoni a, volatile organi c conmpounds and tropospheric ozone;

(h) Em ssi on abatenent technol ogi es, and technol ogi es and techni ques to inprove energy efficiency, energy
conservation and the use of renewabl e energy;

(1) The efficacy of ammonia control techniques for farns and their inpact on |ocal and regional deposition

(j) The managenent of transport demand and the devel opnent and pronotion of |ess polluting nodes of transport;
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(k) The quantificati on and, where possible, econonic evaluation of benefits for the environment and human
health resulting fromthe reduction of em ssions of sul phur, nitrogen oxides, ammonia and vol atil e organi c conpounds;
and

(1) The devel opnent of tools for nmaking the nethods and results of this work widely applicable and avail abl e.
Article 9
COWVPLI ANCE
Conpl i ance by each Party with its obligations under the present Protocol shall be reviewed regularly. The
| mpl enentati on Committee established by decision 1997/2 of the Executive Body at its fifteenth session shall carry out

such reviews and report to the Parties at a session of the Executive Body in accordance with the terns of the annex to
t hat decision, including any anendnments thereto.

Article 10
REVI EW6 BY THE PARTIES AT SESSI ONS OF THE EXECUTI VE BODY

1. The Parties shall, at sessions of the Executive Body, pursuant to article 10, paragraph 2 (a), of the Convention
review the information supplied by the Parties, EMEP and subsidi ary bodi es of the Executive Body, the data on the

ef fects of concentrations and depositions of sul phur and nitrogen conmpounds and of photochenical pollution as well as
the reports of the Inplenentation Committee referred to in article 9 above.

2. (a) The Parties shall, at sessions of the Executive Body, keep under review the obligations set out in the
present Protocol, including:
(i) Their obligations in relation to their calculated and internationally optimnm zed all ocati ons of

em ssion reductions referred to in article 7, paragraph 5, above; and
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(i) The adequacy of the obligations and the progress nade towards the achi evenent of the objective of
t he present Protocol

(b) Revi ews shall take into account the best available scientific information on the effects of acidification
eut rophi cati on and photochem cal pollution, including assessnments of all relevant health effects, critical |evels and
| oads, the devel opnent and refinenment of integrated assessnment nodel s, technol ogical devel opnents, changi ng econom c
conditions, progress nmade on the databases on em ssions and abatenment techni ques, especially related to amoni a and
vol atil e organi ¢ conpounds, and the fulfilnent of the obligations on em ssion |evels;

(c) The procedures, nethods and timng for such reviews shall be specified by the Parties at a session of the
Executive Body. The first such review shall conmrence no |ater than one year after the present Protocol enters into
force.

Article 11
SETTLEMENT OF DI SPUTES

1. In the event of a dispute between any two or nore Parties concerning the interpretation or application of the
present Protocol, the parties concerned shall seek a settlenent of the dispute through negotiation or any other
peaceful means of their own choice. The parties to the dispute shall informthe Executive Body of their dispute.

2. Wen ratifying, accepting, approving or acceding to the present Protocol, or at any tinme thereafter, a Party
which is not a regional economic integration organization may declare in a witten instrunent submtted to the
Depositary that, in respect of any dispute concerning the interpretation or application of the Protocol, it recognizes
one or both of the follow ng nmeans of dispute settlenment as conpul sory ipso facto and w t hout special agreenment, in
relation to any Party accepting the same obligation

(a) Submi ssion of the dispute to the International Court of Justice;

(b) Arbitration in accordance with procedures to be adopted by the Parties at a session of the Executive Body,
as soon as practicable, in an annex on arbitration
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A Party which is a regional econonmic integration organization may nmake a declaration with like effect in relation to

arbitration in accordance with the procedures referred to in subparagraph (b).

3. A decl arati on made under paragraph 2 shall remain in force until it expires in accordance with its terns or unti
three nonths after witten notice of its revocation has been deposited with the Depositary.

4. A new decl aration, a notice of revocation or the expiry of a declaration shall not in any way affect proceedings
pendi ng before the International Court of Justice or the arbitral tribunal, unless the parties to the dispute agree

ot herw se.

5. Except in a case where the parties to a dispute have accepted the sane neans of dispute settlenent under
paragraph 2, if after twelve nonths follow ng notification by one party to another that a dispute exists between them
the parties concerned have not been able to settle their dispute through the neans nentioned in paragraph 1, the

di spute shall be subnitted, at the request of any of the parties to the dispute, to conciliation

6. For the purpose of paragraph 5, a conciliation comm ssion shall be created. The conmi ssion shall be conposed of
an equal nunber of nenbers appointed by each party concerned or, where parties in conciliation share the sane interest,

by the group sharing that interest, and a chairperson chosen jointly by the nmenbers so appointed. The conmm ssion shal
render a recommendatory award, which the parties to the dispute shall consider in good faith.

Article 12
ANNEXES
The annexes to the present Protocol shall forman integral part of the Protocol
Article 13

AVENDVENTS AND ADJUSTMENTS
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1. Any Party may propose anendnents to the present Protocol. Any Party to the Convention may propose an adj ustnent
to annex Il to the present Protocol to add to it its nane, together with enission |evels, emssion ceilings and
per cent age em ssion reductions.
2. Proposed anendnents and adjustnments shall be submitted in witing to the Executive Secretary of the Conmi ssion

who shall comunicate themto all Parties. The Parties shall discuss the proposed anendnents and adjustnents at the
next session of the Executive Body, provided that those proposals have been circul ated by the Executive Secretary to
the Parties at |east ninety days in advance.

3. Amendnents to the present Protocol, including anendnents to annexes Il to I X, shall be adopted by consensus of
the Parties present at a session of the Executive Body, and shall enter into force for the Parties which have accepted
themon the ninetieth day after the date on which two thirds of the Parties have deposited with the Depositary their
instruments of acceptance thereof. Anendnments shall enter into force for any other Party on the ninetieth day after the
date on which that Party has deposited its instrunment of acceptance thereof.

4. Amendnents to the annexes to the present Protocol, other than to the annexes referred to in paragraph 3, shall be
adopted by consensus of the Parties present at a session of the Executive Body. On the expiry of ninety days fromthe
date of its communication to all Parties by the Executive Secretary of the Conm ssion, an anmendnent to any such annex
shal | becone effective for those Parties which have not submtted to the Depositary a notification in accordance with

t he provisions of paragraph 5, provided that at |east sixteen Parties have not subnmitted such a notification

5. Any Party that is unable to approve an anmendnent to an annex, other than to an annex referred to in paragraph 3,
shall so notify the Depositary in witing within ninety days fromthe date of the comunication of its adoption. The
Depositary shall without delay notify all Parties of any such notification received. A Party may at any tine
substitute an acceptance for its previous notification and, upon deposit of an instrument of acceptance with the
Depositary, the amendnment to such an annex shall becone effective for that Party.

6. Adj ustments to annex Il shall be adopted by consensus of the Parties present at a session of the Executive Body
and shall becone effective for all Parties to the present Protocol on the ninetieth day followi ng the date on which the
Executive Secretary of the Commission notifies those Parties in witing of the adoption of the adjustnent.
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Article 14
S| GNATURE
1. The present Protocol shall be open for signature at Gothenburg (Sweden) on 30 Novenber and 1 Decenber 1999, then

at United Nations Headquarters in New York until 30 May 2000, by States nenbers of the Conmi ssion as well as States
havi ng consultative status with the Comni ssion, pursuant to paragraph 8 of Econom c and Social Council resolution 36
(1'V) of 28 March 1947, and by regi onal econonic integration organizations, constituted by sovereign States nenbers of
t he Conmi ssion, which have conpetence in respect of the negotiation, conclusion and application of internationa
agreenments in matters covered by the Protocol, provided that the States and organi zati ons concerned are Parties to the
Convention and are listed in annex I

2. In matters within their conpetence, such regional economnmic integration organizations shall, on their own behalf,
exercise the rights and fulfil the responsibilities which the present Protocol attributes to their menber States. In
such cases, the nmenber States of these organizations shall not be entitled to exercise such rights individually.
Article 15
RATI FI CATI ON, ACCEPTANCE, APPROVAL AND ACCESSI ON

1. The present Protocol shall be subject to ratification, acceptance or approval by Signatories.

2. The present Protocol shall be open for accession as from 31 May 2000 by the States and organi zati ons that neet
the requirements of article 14, paragraph 1.

3. The instrunments of ratification, acceptance, approval or accession shall be deposited with the Depositary.
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Article 16
DEPCSI TARY
The Secretary-General of the United Nations shall be the Depositary.
Article 17
ENTRY | NTO FORCE

1. The present Protocol shall enter into force on the ninetieth day follow ng the date on which the sixteenth
instrument of ratification, acceptance, approval or accession has been deposited with the Depositary.

2. For each State and organi zation that neets the requirenents of article 14, paragraph 1, which ratifies, accepts
or approves the present Protocol or accedes thereto after the deposit of the sixteenth instrunent of ratification
accept ance, approval or accession, the Protocol shall enter into force on the ninetieth day follow ng the date of
deposit by such Party of its instrunent of ratification, acceptance, approval or accession

Article 18
W THDRAWAL
At any tine after five years fromthe date on which the present Protocol has conme into force with respect to a
Party, that Party may withdraw fromit by giving witten notification to the Depositary. Any such w thdrawal shal

take effect on the ninetieth day following the date of its receipt by the Depositary, or on such later date as nay be
specified in the notification of the wthdrawal.
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Article 19
AUTHENTI C TEXTS

The original of the present Protocol, of which the English, French and Russian texts are equally authentic, shall
be deposited with the Secretary-CGeneral of the United Nations.

I N WTNESS WHEREOF t he under si gned, being duly authorized thereto, have signed the present Protocol.

DONE at Got henburg (Sweden), this thirtieth day of Novenmber one thousand ni ne hundred and ninety-nine.
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Annex |
CRI TI CAL LOADS AND LEVELS
I. CRITICAL LOADS OF ACI DI TY

A. For Parties within the geographi cal scope of EMEP

1. Critical loads (as defined in article 1) of acidity for ecosystens are determned in accordance with the
Convention’s Manual on nethodol ogies and criteria for mapping critical |evels/loads and geographi cal areas where they
are exceeded. They are the maxi mum anount of acidifying deposition an ecosystemcan tolerate in the |ong term w thout
bei ng damaged. Critical |oads of acidity in ternms of nitrogen take account of w thin-ecosystem nitrogen renoval
processes (e.g. uptake by plants). Critical |loads of acidity in ternms of sul phur do not. A conbi ned sul phur and
nitrogen critical load of acidity considers nitrogen only when the nitrogen deposition is greater than the ecosystem

ni trogen renoval processes. Al critical |oads reported by Parties are sumuarized for use in the integrated assessnent
nodel I i ng enpl oyed to provide gui dance for setting the em ssion ceilings in annex 1|1

B. For Parties in North Anerica

2. For eastern Canada, critical sul phur plus nitrogen |oads for forested ecosystens have been deternined with
scientific nethodologies and criteria (1997 Canadi an Acid Rain Assessnent) sinilar to those in the Convention' s Manua
on nethodol ogies and criteria for mapping critical levels/loads and geographical areas where they are exceeded.

Eastern Canada critical load values (as defined in article 1) of acidity are for sulphate in precipitation expressed in
kg/ ha/year. Alberta in western Canada, where deposition levels are currently below the environnmental limts, has
adopted the generic critical load classification systens used for soils in Europe for potential acidity. Potential
acidity is defined by subtracting the total (both wet and dry) deposition of base cations fromthat of sul phur and
nitrogen. 1In addition to critical |loads for potential acidity, Al berta has established target and nonitoring | oads for
managi ng aci di fyi ng em ssi ons.
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3. For the United States of Anerica, the effects of acidification are evaluated through an assessnent of the
sensitivity of ecosystens, the total |oading within ecosystenms of acidifying conpounds, and the uncertainty associated
wi th nitrogen renoval processes wthin ecosystens.

4. These | oads and effects are used in integrated assessnent nodelling and provi de guidance for setting the em ssion
ceilings and/or reductions for Canada and the United States of Anerica in annex 11

[1. CRITICAL LOADS OF NUTRI ENT N TROGEN

For Parties within the geographi cal scope of EMEP

5. Critical loads (as defined in article 1) of nutrient nitrogen (eutrophication) for ecosystens are determ ned in
accordance with the Convention’s Manual on nethodol ogies and criteria for mapping critical |evels/loads and

geogr aphi cal areas where they are exceeded. They are the nmaxi num anount of eutrophying nitrogen deposition an
ecosystemcan tolerate in the long termw thout being danaged. All critical |oads reported by Parties are sunmari zed
for use in the integrated assessnent nodelling enployed to provide guidance for setting the emi ssion ceilings in annex
.

[11. CRITICAL LEVELS OF OZONE

A. For Parties within the geographi cal scope of EMEP

6. Critical levels (as defined in article 1) of ozone are determined to protect plants in accordance with the
Convention’s Manual on nethodol ogies and criteria for mapping critical |evels/loads and geographi cal areas where they
are exceeded. They are expressed as a cunul ative exposure over a threshold ozone concentration of 40 ppb (parts per
billion by volune). This exposure index is referred to as AOT40 (accunul ated exposure over a threshold of 40 ppb).
The AOT40 is calculated as the sumof the differences between the hourly concentration (in ppb) and 40 ppb for each
hour when the concentrati on exceeds 40 ppb

7. The long-termcritical |level of ozone for crops of an AOT40 of 3000 ppb. hours for May-July (used as a typica
growi ng season) and for daylight hours was used to define areas at risk where the critical |evel is exceeded. A
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speci fic reduction of exceedances was targeted in the integrated assessnent nodel ling undertaken for the present
Protocol to provide guidance for setting the emission ceilings in annex Il. The long-termcritical |evel of ozone for
crops is considered also to protect other plants such as trees and natural vegetation. Further scientific work is
under way to develop a nore differentiated interpretati on of exceedances of critical |evels of ozone for vegetation

8. A critical level of ozone for hunman health is represented by the WHO Air Quality Guideline |evel for ozone of 120
pg/ nf as an 8-hour average. In collaboration with the Wrld Health Organi zation's Regional Ofice for Europe

(WHO EURO), a critical level expressed as an AOT60 (accunul ated exposure over a threshold of 60 ppb), i.e. 120 pg/n?#,
cal cul ated over one year, was adopted as a surrogate for the WHO Air Quality Guideline for the purpose of integrated
assessnent nodelling. This was used to define areas at risk where the critical level is exceeded. A specific
reduction of these exceedances was targeted in the integrated assessnent nodelling undertaken for the present Protoco
to provide guidance for setting the em ssion ceilings in annex I

B. For Parties in North Anerica

9. For Canada, critical levels of ozone are determned to protect human health and the environnent and are used to
establish a Canada-w de Standard for ozone. The enission ceilings in annex Il are defined according to the anbition
level required to achieve the Canada-w de Standard for ozone.

10. For the United States of America, critical |levels of ozone are determined to protect public health with an
adequate nmargin of safety, to protect public welfare fromany known or expected adverse effects, and are used to
establish a national anbient air quality standard. Integrated assessnent nodelling and the air quality standard are
used in providing guidance for setting the enission ceilings and/or reductions for the United States of America in
annex |1
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Annex |1
EM SSI ON CEI LI NGS
The emission ceilings listed in the tables below relate to the provisions of article 3, paragraphs 1 and 10, of
the present Protocol. The 1980 and 1990 emi ssion |levels and the percentage enission reductions listed are given for
i nformation purposes only.

Table 1. Emission ceilings for sul phur (thousands of tonnes of SO, per year)

Em ssi on

Emi ssi on Per cent age em ssi on
level s ceilings for |reductions for 2010
Party 1980 1990 2010 (base year 1990)
Ar meni a 141 73 73 0%
Austri a 400 91 39 -57%
Bel ar us 740 637 480 - 25%
Bel gi um 828 372 106 -72%
Bul gari a 2050 2008 856 -57%
Canada national a/ 4643 3236
PENVA ( SOMR) 3135 1873
Croatia 150 180 70 -61%
Czech Republic 2257 1876 283 - 85%
Denmar k 450 182 55 -70%
Fi nl and 584 260 116 -55%
France 3208 1269 400 - 68%
Ger nany 7514 5313 550 -90%
G eece 400 509 546 7%
Hungary 1633 1010 550 - 46%
Irel and 222 178 42 -76%
ltaly 3757 1651 500 -70%
Latvi a - 119 107 -10%
Li echtenstein 0.39 0.15 0.11 -27%
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Li t huani a 311 222 145 - 35%
Luxenbour g 24 15 4 - 73%
Net her | ands 490 202 50 - 75%
Nor way 137 53 22 -58%
Pol and 4100 3210 1397 -56%
Port ugal 266 362 170 -53%
Republ i ¢ of Ml dova 308 265 135 - 49%
Romani a 1055 1311 918 -30%
Russi an Federation b/ 7161 4460

PENVA 1062 1133 635 - 44%
Sl ovaki a 780 543 110 - 80%
Sl oveni a 235 194 27 - 86%
Spai n b/ 2959 2182 774 - 65%
Sweden 491 119 67 -44%
Swit zerl and 116 43 26 - 40%
Ukr ai ne 3849 2782 1457 - 48%
Uni t ed Ki ngdom 4863 3731 625 -83%
United States of America c/
Eur opean Communi ty 26456 16436 4059 -75%

al Upon ratification, acceptance or approval of, or accession to, the present Protocol, Canada shall submt an

em ssion ceiling for sul phur, either at a national level or for its PEMA, and will endeavour to provide a ceiling for
2010. The PEMA for sul phur will be the sul phur oxi des nanagenent area (SOMA) that was designated pursuant to annex

1l to the Protocol on Further Reduction of Sul phur Emi ssions adopted at Gslo on 14 June 1994 as the Sout h-east Canada
SOVA. This is an area of 1 million knt which includes all the territory of the provinces of Prince Edward Island, Nova
Scotia and New Brunswi ck, all the territory of the province of Quebec south of a straight |ine between Havre-St. Pierre
on the north coast of the @ulf of Saint Lawence and the point where the Quebec-Ontario boundary intersects the Janes
Bay coastline, and all the territory of the province of Ontario south of a straight |ine between the point where the
Ont ari o- Quebec boundary intersects the Janes Bay coastline and N pigon R ver near the north shore of Lake Superi or

b/ Figures apply to the European part within the EVEP area.
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c/ Upon ratification, acceptance or approval of, or accession to, the present Protocol, the United States of
America shall provide for inclusion in this annex: (a) specific em ssion reduction nmeasures applicable to nobile and
stationary sources of sulphur to be applied either nationally or within a PEMA if it has subnmitted a PEMA for sul phur
for inclusion in annex Ill; (b) a value for total estimated sul phur emi ssion |evels for 1990, either national or for
the PEMA, (c) an indicative value for total sul phur emission |levels for 2010, either national or for the PEMA; and (d)
associ ated estimates of the percentage reduction in sul phur emssions. Item(b) will be included in the table and
itens (a), (c) and (d) will be included in a footnote to the table.
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Tabl e 2. Em ssion ceilings for nitrogen oxi des (thousands of tonnes of NO, per year)
Emi ssi on Emi ssi on Per cent age em ssi on
| evel s |ceilings for | reductions for 2010
Party 1990 2010 (base year 1990)
Ar nmeni a 46 46 0%
Austri a 194 107 - 45%
Bel ar us 285 255 -11%
Bel gi um 339 181 -47%
Bul gari a 361 266 -26%
Canada a/ 2104
Croatia 87 87 0%
Czech Republic 742 286 -61%
Denmar k 282 127 -55%
Fi nl and 300 170 -43%
France 1882 860 -54%
Ger nany 2693 1081 - 60%
G eece 343 344 0%
Hungary 238 198 -17%
Irel and 115 65 -43%
ltaly 1938 1000 - 48%
Latvia 93 84 -10%
Li echtenstein 0.63 0. 37 -41%
Li t huani a 158 110 - 30%
Luxenbour g 23 11 -52%
Net her | ands 580 266 - 54%
Nor way 218 156 -28%
Pol and 1280 879 -31%
Por t ugal 348 260 - 25%
Republ i ¢ of Ml dova 100 90 -10%
Ronmani a 546 437 -20%
Russi an Federation b/ 3600
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PENVA 360 265 -26%
Sl ovaki a 225 130 -42%
Sl oveni a 62 45 -27%
Spai n b/ 1113 847 -24%
Sweden 338 148 -56%
Swi tzerl and 166 79 -52%
Ukr ai ne 1888 1222 - 35%
Uni t ed Ki ngdom 2673 1181 -56%
United States of America c/
Eur opean Communi ty 13161 6671 - 49%

al Upon ratification, acceptance or approval of, or accession to, the present Protocol, Canada shall submt

1990 emission |levels and 2010 enission ceilings for nitrogen oxides, either at a national level or for its PEMA for
nitrogen oxides, if it has submitted one.

b/ Figures apply to the European part within the EVEP area.
c/ Upon ratification, acceptance or approval of, or accession to, the present Protocol, the United States of

America shall provide for inclusion in this annex: (a) specific em ssion reduction nmeasures applicable to nobile and
stationary sources of nitrogen oxides to be applied either nationally or within a PEMA if it has subnitted a PEMA for

ni trogen oxides for inclusion in annex I11; (b) a value for total estinmated nitrogen oxide enm ssion levels for 1990,
ei ther national or for the PEMA; (c) an indicative value for total nitrogen oxide enmission levels for 2010, either
nati onal or for the PEMA; and (d) associated estinmates of the percentage reduction in nitrogen oxide enissions. Item

(b) will be included in the table and itens (a), (c) and (d) will be included in a footnote to the table.
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Emi ssi on Emi ssi on Per cent age em ssi on
| evel s ceilings for | reductions for 2010

Party 1990 2010 (base year 1990)
Ar nmeni a 25 25 0%
Austri a 81 66 -19%
Bel ar us 219 158 - 28%
Bel gi um 107 74 -31%
Bul gari a 144 108 -25%
Croatia 37 30 -19%
Czech Republic 156 101 - 35%
Denmar k 122 69 -43%
Fi nl and 35 31 -11%
France 814 780 - 4%
Cer many 764 550 -28%
G eece 80 73 - 9%
Hungary 124 90 -27%
Irel and 126 116 - 8%
ltaly 466 419 -10%
Latvia 44 44 0%
Li echtenstein 0. 15 0. 15 0%
Li t huani a 84 84 0%
Luxenbour g 7 7 0%
Net her | ands 226 128 - 43%
Nor way 23 23 0%
Pol and 508 468 -8%
Por t ugal 98 108 10%
Republ i ¢ of Ml dova 49 42 -14%
Ronmani a 300 210 - 30%
Russi an Federation a/ 1191

PENVA 61 49 -20%
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Sl ovaki a 62 39 -37%
Sl oveni a 24 20 -17%
Spai n a/ 351 353 1%
Sweden 61 57 - 7%
Swi tzerl and 72 63 -13%
Ukr ai ne 729 592 -19%
Unit ed Ki ngdom 333 297 -11%
Eur opean Communi ty 3671 3129 -15%

al Figures apply to the European part within the EVEP area.
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Tabl e 4. Em ssion ceilings for volatile organic conmpounds (thousands of tonnes of VOC per year)
Emi ssi on Emi ssi on Per cent age em ssi on
| evel s ceilings for | reductions for 2010

Party 1990 2010 (base year 1990)
Ar nmeni a 81 81 0%
Austri a 351 159 - 55%
Bel ar us 533 309 -42%
Bel gi um 324 144 -56%
Bul gari a 217 185 -15%
Canada a/ 2880
Croati a 105 90 -14%
Czech Republic 435 220 - 49%
Denmar k 178 85 -52%
Fi nl and 209 130 - 38%
France 2957 1100 -63%
Ger nany 3195 995 -69%
G eece 373 261 - 30%
Hungary 205 137 -33%
Irel and 197 55 -72%
ltaly 2213 1159 -48%
Latvi a 152 136 -11%
Li echtenstein 1.56 0. 86 - 45%
Li t huani a 103 92 -11%
Luxenbour g 20 9 - 55%
Net her | ands 502 191 - 62%
Nor way 310 195 -37%
Pol and 831 800 - 4%
Por t ugal 640 202 - 68%
Republ i ¢ of Ml dova 157 100 - 36%
Ronmani a 616 523 -15%
Russi an Federation b/ 3566

PENVA 203 165 -19%
Sl ovaki a 149 140 - 6%
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Sl oveni a 42 40 - 5%
Spai n b/ 1094 669 -39%
Sweden 526 241 -54%
Swi tzerl and 292 144 -51%
Ukr ai ne 1369 797 -42%
Uni t ed Ki ngdom 2555 1200 - 53%
United States of America c/

Eur opean Communi ty 15353 6600 -57%

al Upon ratification, acceptance or approval of, or accession to, the present Protocol, Canada shall submt

1990 emission levels and 2010 enission ceilings for volatile organic conmpounds, either at a national level or for its
PEMA for volatile organic conpounds, if it has submitted one.

b/ Figures apply to the European part within the EVEP area.

c/ Upon ratification, acceptance or approval of, or accession to, the present Protocol, the United States of
Anmerica shall provide for inclusion in this annex: (a) specific em ssion reduction nmeasures applicable to nobile and
stationary sources of volatile organic conmpounds to be applied either nationally or within a PEMA if it has submitted a
PEMA for volatile organic conpounds for inclusion in annex I1l; (b) a value for total estimted volatile organic
conpound emni ssion |evels for 1990, either national or for the PEMA; (c) an indicative value for total volatile organic
conpound emi ssion |evels for 2010, either national or for the PEMA; and (d) associated estinmates of the percentage
reduction in volatile organic compound em ssions. Item(b) will be included in the table and itens (a), (c) and (d)
will be included in a footnote to the table.
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Annex 111
DESI GNATED POLLUTANT EM SSI ONS MANAGEMENT AREA ( PEMA)
The following PEMA is listed for the purpose of the present Protocol:

Russi an Feder ati on PEMA

This is the area of Murmansk oblast, the Republic of Karelia, Leningrad oblast (including St. Petersburg), Pskov
obl ast, Novgorod obl ast and Kaliningrad oblast. The boundary of the PEMA coincides with the State and adm ni strative
boundari es of these constituent entities of the Russian Federation.
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Annex 1V
LIMT VALUES FOR EM SSI ONS OF SULPHUR FROM STATI ONARY SOURCES
1. Section A applies to Parties other than Canada and the United States of Anmerica, section B applies to Canada and

section C applies to the United States of Anmerica.

A. Parties other than Canada and the United States of Anerica

2. For the purpose of section A except table 2 and paragraphs 11 and 12, linit value neans the quantity of a
gaseous substance contained in the waste gases froman installation that is not to be exceeded. Unless otherw se
specified, it shall be calculated in ternms of mass of pollutant per volunme of the waste gases (expressed as ng/nf),
assum ng standard conditions for tenperature and pressure for dry gas (volume at 273.15 K, 101.3 kPa). Wth regard to
t he oxygen content of the exhaust gas, the values given in the tables below for each source category shall apply.
Dilution for the purpose of |owering concentrations of pollutants in waste gases is not permtted. Start-up, shutdown
and nmai nt enance of equi pment are excl uded.

3. Emi ssions shall be nonitored 1/in all cases. Conpliance with limt values shall be verified. The net hods of
verification can include continuous or discontinuous neasurenents, type approval, or any other technically sound
nmet hod.

4. Sanpling and anal ysis of pollutants, as well as reference neasurenent nethods to calibrate any nmeasurenent
system shall be carried out in accordance with the standards |aid down by the European Conmittee for Standardization
(CEN) or by the International Organization for Standardization (1SO. Wile awaiting the devel opnent of CEN or |SO
standards, national standards shall apply.

5. Measur enents of em ssions should be carried out continuously when enissions of SO, exceed 75 kg/h.

6. In the case of continuous neasurenent for new plant, conpliance with the em ssion standards is achieved if the
cal cul ated daily nmean values do not exceed the Iimt value and if no hourly value exceeds the limt value by 100%



EB. Al R/ 1999/ 1
page 41

7. In the case of continuous neasurenents for existing plant, conpliance with the em ssion standards is achieved if
(a) none of the nmonthly mean val ues exceeds the limt values; and (b) 97% of all the 48-hour nmean val ues do not exceed
110% of the limt val ues.

8. In the case of discontinuous neasurenments, as a mninumrequirenent, conpliance with the emni ssion standards is
achieved if the mean val ue based on an appropriate nunber of neasurenents under representative conditions does not
exceed t he value of the enission standard.

9. Boil ers and process heaters with a rated thermal input exceeding 50 MW,:
Table 1. Limt values for SOx emissions rel eased fromboilers ¢
Ther mal i nput Limt val ue Al'ternative for domestic solid
(MWY,) (my SO/ Nn¥) Y fuel s renoval efficiency
Soltd and Trquid fuels, new installations 50 - 100 850 90% ¢
100 - 300 850 - 200 ¢ 92% ¢
(l'i near decrease)
> 300 200 ¢ 95% ¢
Sol1d fuels, existing installations 50 - 100 2000
100 - 500 2000 - 400 (li near
decr ease)
> 500 400
50 - 150 40%
150 - 500 40 - 90%
(l'inear increase)
> 500 90%
Liquid fuels, existing 1nstallations 50 - 300 1700
300 - 500 1700 - 400 (linear
decr ease)
> 500 400
Gaseous tuels 1n general, new and existing 35
installations
Li quetied gas, new and exi sting 5
installations
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Ther mal i nput Limt val ue Al'ternative for donmestic solid
(MWY,) (my SO/ Nn¥) Y fuel s renoval efficiency
Low cal orific-val ue gases new 400
(e.qg. gasification of refinery residues or exi sting 800
conbusti on of coke oven gas)
Bl ast - furnace gas new 200
exi sting 800

New conbustion plant in refineries (average| > 50 (total 600
of all new conbustion installations) refinery

capacity)
Exi sting conbustion plant in refineries 1000
(average of all existing conmbustion
i nstal l ati ons)

al In particular,
- Pl ant

obj ects or materials, e.g.

- Post - conbustion plant, i.e.

the limt val ues shal
in which the products of conbustion are used for direct
reheati ng furnaces,

any technical

is not operated as an i ndependent conbustion plant;
- Facilities for the regeneration of catalytic cracking catalysts;
- Facilities for the conversion of hydrogen sul phide into sul phur

- Reactors used in the chenica

i ndustry;

- Coke battery furnaces;

- Cowpers;

- Wast e i nci nerators;
power ed by diesel

- Pl ant

b/ The O, reference content

c/ 400 with heavy fue

d/ If an installation reaches 300 ng/ Nn? SO, it

and
petrol

is 6% for

oil S <0.25%

furnaces for
apparatus designed to purify the waste gases by conbustion that

or gas engines or

solid fuels and 3% for

not apply to:

heati ng,
heat treatnent;

by conbustion turbines,

ot hers.

may be exenpted from appl ying the renoval

dryi ng,

or any other treatnent of

irrespective of the fuel used.

efficiency.
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10. Gas oil:
Tabl e 2. Limt values for the sul phur content of gas oil &
Sul phur content (per cent by weight)
Gas oil < 0.2 after 1 July 2000
< 0.1 after 1 January 2008
a/ ?Gas oil" neans any petrol eum product within HS 2710, or any petrol eum product which, by reason of its

distillation limts, falls within the category of nmiddle distillates intended for use as fuel and of which at |east 85
per cent by volune, including distillation |osses, distils at 350°C. Fuels used in on-road and non-road vehicles and
agricultural tractors are excluded fromthis definition. Gas oil intended for marine use is included in the definition
if it meets the description above or it has a viscosity or density falling within the ranges of viscosity or density
defined for marine distillates in table | of SO 8217 (1996).

11. Caus plant: for plant that produces nore than 50 My of sul phur a day:
(a) Sul phur recovery 99.5% for new pl ant;
(b) Sul phur recovery 97% for existing plant.

12. Ti tani um di oxi de production: in new and existing installations, discharges arising fromdigestion and cal ci nation
steps in the manufacture of titani um di oxi de shall be reduced to a value of not nore than 10 kg of SO, equi val ent per
My of titanium dioxide produced.

B. Canada
13. Limt values for controlling emssions of sul phur dioxide fromnew stationary sources in the followi ng stationary
source category will be determined on the basis of available information on control technol ogy and |evels including
l[imt values applied in other countries and the follow ng docunent: Canada Gazette, Part |. Departnment of the

Envi ronnent. Thermal Power CGeneration Enmissions - National CGuidelines for New Stationary Sources. My 15, 1993. pp
1633- 1638.

C. United States of Anerica
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14.

Limt values for controlling emssions of sul phur dioxide fromnew stationary sources in the follow ng stationary
source categories are specified in the foll ow ng docunents:

(a) Electric Utility Steam Generating Units - 40 Code of Federal

Subpart Da;
(b) I ndustrial -Conmercial -lnstitutional Steam Generating Units - 40 C.F.R Part

etc.

(c) Sul phuric Acid Plants - 40 CF.R Part 60, Subpart H,
(d) Petrol eum Refineries - 40 C F. R Part 60, Subpart J;
(e) Primary Copper Snelters - 40 CF.R Part 60, Subpart P;
(f) Primary Zinc Snelters - 40 C.F.R Part 60, Subpart Q
(9) Primary Lead Snelters - 40 CF. R Part 60, Subpart R

(h) Stationary Gas Turbines - 40 C.F. R Part 60, Subpart GG
(1) Onshore Natural Gas Processing - 40 CF. R Part 60, Subpart LLL;

(j) Muni ci pal Waste Conbustors - 40 C.F.R Part 60, Subpart

Ea, and Subpart Eb;

(k) Hospi tal / Medi cal /I nfecti ous Waste Incinerators - 40 CF.R Part 60, Subpart

Not e

1/ Monitoring is to be understood as an overall activity,
It can be carried out continuously or discontinuously.

conpri si ng nmeasuring

Regul ations (C.F.R) Part 60, Subpart D, and

60, Subpart Db, and Subpart Dc;

and

of em ssions, nass bal anci ng,
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Annex V
LIMT VALUES FOR EM SSI ONS OF NI TROGEN OXI DES FROM STATI ONARY SOURCES

1. Section A applies to Parties other than Canada and the United States of Anmerica, section B applies to Canada and
section C applies to the United States of Anmerica.

A. Parties other than Canada and the United States of Anerica

2. For the purpose of section A limt value nmeans the quantity of a gaseous substance contained in the waste gases
froman installation that is not to be exceeded. Unless otherw se specified, it shall be calculated in ternms of nass
of pollutant per volunme of the waste gases (expressed as ng/nf), assunmi ng standard conditions for tenperature and
pressure for dry gas (volune at 273.15 K, 101.3 kPa). Wth regard to the oxygen content of exhaust gas, the val ues
given in the tables bel ow for each source category shall apply. D lution for the purpose of |owering concentrations of
pollutants in waste gases is not permitted. Limt values generally address NO together with NG, comonly naned NQ,
expressed as NO,. Start-up, shutdown and mai nt enance of equi prent are excl uded.

3. Emi ssions shall be nonitored 1/ in all cases. Conpliance with limt values shall be verified. The nmethods of
verification can include continuous or discontinuous neasurenents, type approval, or any other technically sound
nmet hod.

4. Sanpling and anal ysis of pollutants, as well as reference neasurenent nethods to calibrate any nmeasurenent
system shall be carried out in accordance with the standards |aid down by the European Conmittee for Standardization
(CEN) or by the International Organization for Standardization (1SO. Wile awaiting the devel opnent of CEN or |SO
standards, national standards shall apply.

5. Measur enents of em ssions should be carried out continuously when eni ssions of NOx exceed 75 kg/h.
6. In the case of continuous neasurenents, except for existing conmbustion plant covered in table 1, conpliance with

the emi ssion standards is achieved if the calculated daily nmean val ues do not exceed the limt value and if no hourly
val ue exceeds the limt value by 100%
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7.

al |

8.

In the case of continuous nmeasurenents for existing conbustion plant covered in table 1, conpliance with the
em ssion standards is achieved if (a) none of the nonthly nmean val ues exceeds the enmission I[imt values; and (b) 95% of
t he 48-hour nean val ues do not exceed 110% of the emission limt val ues.

In the case of discontinuous neasurenents, as a mnimum requirenent,
achieved if the nmean val ue based on an appropriate nunber of neasurenments under

exceed the value of the em ssion standard.

9. Boi |l ers and process heaters with a rated thermal input exceeding 50 MV,:
Tabl e 1. Limt values for NQ, enissions rel eased fromboilers &
Limt value (ng/Nn¥) Y

Solid fuels, newinstallations:
- Boilers 50 - 100 MW, 400
- Boilers 100 - 300 MW, 300
- Boilers >300 MWV, 200
Solid fuels, existing installations:
- Solid in general 650
- Solid with less than 10% vol atil e conmpounds 1300
Liquid fuels, new installations:
- Boilers 50 - 100 MW, 400
- Boilers 100 - 300 MW, 300
- Boilers >300 MWV, 200
Liquid fuels, existing installations 450
Gaseous fuels, new installations:
Fuel : natural gas
- Boilers 50 - 300 MW, 150
- Boilers > 300 MW, 100
Fuel : all other gases 200
Gaseous fuels, existing installations 350

al In particular, the limt values shall not apply to:

conpliance with the em ssion standards is

representative conditions does not
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- Plant in which the products of conbustion are used for direct heating, drying, or any other treatnent of
objects or materials, e.g. reheating furnaces, furnaces for heat treatnent;

- Post - conbustion plant, i.e. any technical apparatus designed to purify the waste gases by conbustion that
is not operated as an i ndependent conbustion plant;

- Facilities for the regeneration of catalytic cracking catalysts;

- Facilities for the conversion of hydrogen sul phide into sul phur

- Reactors used in the chem cal industry;

- Coke battery furnaces;

- Cowpers;

- Waste incinerators; and

- Pl ant powered by diesel, petrol or gas engines or by conbustion turbines, irrespective of the fuel used.

b/ These val ues do not apply to boilers running | ess than 500 hours a year. The O, reference content is 6% for
solid fuels and 3% for others.

10. Onshore conbustion turbines with a rated thermal input exceeding 50MV,: the NOx |imt val ues expressed in ng/ Nn¥
(with an O, content of 15% are to be applied to a single turbine. The Iimt values in table 2 apply only above 70%
| oad.

Tabl e 2. Limt values for NOx emissions rel eased fromonshore conbustion turbines

> 50 MW, (Thermal input at |SO conditions) Limt val ue (ng/ Nn¥)
New i nstallations, natural gas ¥ 50 ¥

New i nstallations, liquid fuels ¢ 120

Exi sting installations, all fuels ¢

- Natural gas 150

- Liquid 200

al Natural gas is naturally occurring nethane with not nore than 20% (by vol une) of inerts and other

constituents.
b/ 75 mg/ Nn# i f:
- Conmbustion turbine used in a conbined heat and power system or
- Combustion turbine driving conpressor for public gas grid supply.
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For conbustion turbines not falling into either of the above categories, but having an efficiency greater than 35%
determ ned at |SO base | oad conditions, the Iimt value shall be 50*n/35 where n is the conbustion turbine efficiency
expressed as a percentage (and deternined at | SO base | oad conditions).

c/ This limt value applies only to conbustion turbines firing light and mediumdistillates.
d/ The Iimt values do not apply to conbustion turbines running | ess than 150 hours a year.

11. Cenent production:

Tabl e 3. Limt values for NQ enissions rel eased fromcenent production &

Limt val ue (ng/ Nnt)

New i nstallations (10% Q)

- Dry kilns 500
- Other kilns 800
Exi sting installations (10% G) 1200
a/ Installations for the production of cement clinker in rotary kilns with a capacity >500 My/day or in other

furnac_es with a capacity >50 My/ day.
12. Stati onary engi nes:

Table 4. Limt values for NQ enissions rel eased fromnew stationary engi nes

Capacity, technique, fuel specification Limit value & (ng/ Nn¥)

Spark ignition (= Gto) engines, 4-stroke, > 1 MWV,

- Lean- burn engi nes 250

- Al'l ot her engines 500
Conpression ignition (= Diesel) engines, >5 MV,

- Fuel : natural gas (jet ignition engines) 500

- Fuel : heavy fuel oil 600

- Fuel : diesel oil or gas oil 500

al These val ues do not apply to engines running | ess than 500 hours a year. The O, reference content is 5%
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13. Producti on and processing of netals:
Tabl e 5. Limt values for NO enissions released fromprimary iron and steel # production
Capacity, technique, fuel specification Limit val ue (ng/ Nn¥)
New and exi sting sinter plant 400

a/  Production and processing of netals: metal ore roasting or sintering installations, installations for the
production of pig iron or steel (primary or secondary fusion) including continuous casting with a capacity exceedi ng
2.5 My/ hour, installations for the processing of ferrous netals (hot rolling mlls > 20 My/ hour of crude steel).

14. Nitric acid production:

Tabl e 6. Limt values for NQ enissions released fromnitric acid production excluding acid concentration units
Capacity, technique, fuel specification Limit val ue (ng/ Nn¥)
- New i nstall ati ons 350
- Exi sting installations 450
B. Canada
15. Limt values for controlling emissions of nitrogen oxides (NQ) fromnew stationary sources in the follow ng

stationary source categories will be determined on the basis of available information on control technol ogy and |evels
including limt values applied in other countries and the foll ow ng docunents:

(a) Canadi an Council of Mnisters of the Environment (CCME). National Enission Guidelines for Stationary
Conbusti on Turbi nes. Decenber 1992. PN1072;

(b) Canada Gazette, Part |. Departnent of the Environment. Thernal Power Generation Emi ssions - Nationa
Qui delines for New Stationary Sources. May 15, 1993. pp. 1633-1638; and

(c) CME. National Emission Guidelines for Cenent Kilns. March 1998. PN1284.

C. United States of Anerica
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16. Limt values for controlling em ssions of NQ fromnew stationary sources in the follow ng stationary source
categories are specified in the foll ow ng docunents:

(a) Coal -fired Utility Units - 40 Code of Federal Regulations (C.F.R) Part 76;

(b) Electric Utility Steam Generating Units - 40 C.F. R Part 60, Subpart D, and Subpart Da

(c) I ndustrial -Conmercial -lnstitutional Steam Generating Units - 40 C.F. R Part 60, Subpart Db;
(d) Nitric Acid Plants - 40 CF.R Part 60, Subpart G

(e) Stationary Gas Turbines - 40 C.F.R Part 60, Subpart GG

(f) Muni ci pal Waste Conbustors - 40 CF.R Part 60, Subpart Ea, and Subpart Eb; and

(9) Hospi tal / Medi cal / I nfecti ous Waste Incinerators - 40 C F.R Part 60, Subpart Ec.

Not e

1/ Monitoring is to be understood as an overall activity, conprising nmeasuring of em ssions, mass bal anci ng,
etc. It can be carried out continuously or discontinuously.
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Annex Vi

LIMT VALUES FOR EM SSI ONS OF VOLATI LE ORGANI C COVPOUNDS
FROM STATI ONARY SOURCES

1. Section A applies to Parties other than Canada and the United States of Anmerica, section B applies to Canada and
section C applies to the United States of Anmerica.

A. Parties other than Canada and the United States of Anerica

2. This section of the present annex covers the stationary sources of non-nethane volatile organi c conpound ( NMWQOC)
emi ssions listed in paragraphs 8 to 21 below. Installations or parts of installations for research, devel opnent and
testing of new products and processes are not covered. Threshold values are given in the sector-specific tables bel ow
They generally refer to solvent consunption or emi ssion mass flow \Where one operator carries out several activities
falling under the sanme subheading at the same installation on the sane site, the solvent consunption or em ssion nass
flow of such activities are added together. |If no threshold value is indicated, the given limt value applies to al
the installations concerned.

3. For the purpose of section A of the present annex:
(a) “Storage and distribution of petrol” means the |oading of trucks, railway wagons, barges and seagoi ng ships
at depots and mineral oil refinery dispatch stations, excluding vehicle refuelling at service stations covered by

rel evant docunents on nobil e sources;

(b) “Adhesi ve coating” means any process in which an adhesive is applied to a surface, with the exception of
adhesi ve coating and | am nating associated with printing processes and wood and plastic | am nation

(c) “Whod and plastic | ani nation” neans any process to adhere together wood and/or plastic to produce | am nated
products;
(d) “Coating processes” neans the application of metal and plastic surfaces to: passenger cars, truck cabins,

trucks, buses or wooden surfaces and covers any process in which a single or nultiple application of a continuous film
of coating is laid onto:
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(1) New vehi cl es defined (see below) as vehicles of category ML and of category Nl insofar as they are coated
at the sane installation as ML vehicl es;
(ii) Truck cabins, defined as the housing for the driver, and all integrated housing for the technical equiprent
of category N2 and N3 vehicl es;
(iii) Vans and trucks defined as category N1, N2 and N3 vehicles, but excluding truck cabins;
(iv) Buses defined as category M2 and M3 vehicles; and
(v) O her netallic and plastic surfaces including those of aeroplanes, ships, trains, etc., wooden surfaces,
textile, fabric, filmand paper surfaces.
Thi s source category does not include the coating of substrates with netals by el ectrophoretic or chem cal spraying
techniques. If the coating process includes a step in which the sane article is printed, that printing step is
consi dered part of the coating process. However, printing processes operated as a separate activity are not included.
In this definition:
- ML vehicles are those used for the carriage of passengers and conprising not nore than eight seats in
addition to the driver's seat;
- M2 vehicles are those used for the carriage of passengers and conprising nore than eight seats in addition
to the driver's seat, and having a nmaxi mum nmass not exceeding 5 My
- M3 vehicles are those used for the carriage of passengers and conprising nore than eight seats in addition
to the driver's seat, and having a maxi mum mass exceeding 5 My
- N1 vehicles are those used for the carriage of goods and havi ng a maxi nrum mass not exceeding 3.5 My;
- N2 vehicles are those used for the carriage of goods and having a maxi num mass exceeding 3.5 My but not
exceeding 12 My;
- N3 vehicles are those used for the carriage of goods and havi ng a maxi num mass exceedi ng 12 M.

(e) “Coi | coating” nmeans any processes where coiled steel, stainless steel, coated steel, copper alloys or
alumniumstrip is coated with either a filmformng or |lam nate coating in a continuous process;

(f) “Dry cl eaning” neans any industrial or commercial process using VOCs in an installation to clean garnents,
furni shings and sinmilar consuner goods with the exception of the nanual renoval of stains and spots in the textile and
cl ot hi ng industry;

(9) “Manuf acturing of coatings, varnishes, inks and adhesives” neans the manufacture of coating preparations,
varni shes, inks and adhesives, and of intermediates as far as they are produced in the same installation by m xing
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pi gnments, resins and adhesive materials with organic solvents or other carriers. This category al so includes

di spersion,

(h)

predi spersion, realization of a certain viscosity or colour and packing the final products in containers;

“Printing” means any process of reproduction of text and/or images in which, with the use of an inmage

carrier, ink is transferred onto a surface and applies to the foll owi ng subprocesses:

(i)
(ii)

(iii)
(iv)

(v)

(vi)
(vii)

(i)

Fl exography: a printing process using an inmage carrier of rubber or elastic photopol ynmers on which the
printing inks are above the non-printing areas, using liquid inks that dry through evaporation

Heat set web offset: a web-fed printing process using an inmage carrier in which the printing and non-
printing areas are in the sane plane, where web-fed neans that the naterial to be printed is fed to the
machine froma reel as distinct fromseparate sheets. The non-printing area is treated to attract water and
thus reject ink. The printing area is treated to receive and transnit ink to the surface to be printed.
Evaporation takes place in an oven where hot air is used to heat the printed material

Publ i cati on rotogravure: rotogravure used for printing paper for nagazi nes, brochures, catal ogues or
simlar products, using toluene-based inks;

Rot ogravure: a printing process using a cylindrical image carrier in which the printing area is bel ow the
non-printing area, using liquid inks that dry through evaporation. The recesses are filled with ink and the
surplus is cleaned off the non-printing area before the surface to be printed contacts the cylinder and
l[ifts the ink fromthe recesses;

Rotary screen printing: a web-fed printing process in which the ink is passed onto the surface to be
printed by forcing it through a porous inmage carrier, in which the printing area is open and the non-
printing area is sealed off, using liquid inks that dry only through evaporati on. Wb-fed neans that the
material to be printed is fed to the machine froma reel as distinct fromseparate sheets;

Lam nating associated to a printing process: the adhering of two or nore flexible materials to produce

| ami nates; and

Var ni shing: a process by which a varnish or an adhesive coating is applied to a flexible material for the
pur pose of |ater sealing the packaging nateri al

“Manuf acturing of pharmaceutical products” neans chem cal synthesis, fernentation, extraction, fornulation

and finishing of pharmaceutical products and, where carried out at the sane site, the nmanufacture of internediate

products;
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(j) “Conversion of natural or synthetic rubber” means any process of m xing, crushing, blending, cal endering,
ext rudi ng and vul cani zation of natural or synthetic rubber and additionally processes for the processing of natural or
synthetic rubber to derive an end product;

(k) “Surface cl eaning” neans any process except dry cleaning using organic solvents to renove contani nation
fromthe surface of material, including degreasing; a cleaning process consisting of nore than one step before or after
any other processing step is considered as one surface-cl eaning process. The process refers to the cleaning of the
surface of products and not to the cleaning of process equipnrent;

(1) “Extraction of vegetable oil and animal fat and refining of vegetable oil” neans the extraction of
vegetable oil from seeds and other vegetable matter, the processing of dry residues to produce aninmal feed, and the
purification of fats and vegetable oils derived from seeds, vegetable natter and/or aninmal natter

(m “Vehicl e refinishing” neans any industrial or comrercial coating activity and associ ated degreasi ng
activities perform ng:
(i) The coating of road vehicles, or part of them carried out as part of vehicle repair, conservation or
decoration outside manufacturing installations, or
(ii) The original coating of road vehicles, or part of them wth refinishing-type naterials, where this is
carried out away fromthe original manufacturing line, or
(iii) The coating of trailers (including sem-trailers);

(n) “I nmpregnati on of wooden surfaces” means any process inpregnating tinber with preservative;
(0) “Standard conditions” neans a tenperature of 273.15 K and a pressure of 101.3 kPa;
(p) “NMVOCs” conprise all organic conpounds except nethane which at 273.15 K show a vapour pressure of at | east

0.01 kPa or which show a conparable volatility under the given application conditions;

(q) “Wast e gas” neans the final gaseous di scharge containing NWQOCs or other pollutants froma stack or from
em ssion abatenent equipnent into air. The volunetric flow rates shall be expressed in n¥/ h at standard conditions;

(r) “Fugi tive em ssion of NWOCCs” neans any em ssion, not in waste gases, of NWOC into air, soil and water as
wel | as, unless otherwi se stated, solvents contained in any product and includes uncaptured em ssions of NWQOCs
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rel eased to the outside environnent via wi ndows, doors, vents and simlar openings. Fugitive limt values are
cal cul ated on the basis of a solvent managenent plan (see appendix | to the present annex);

(s) “Total em ssion of NWQOCs” neans the sum of fugitive enm ssion of NWOQCs and enission of NWQOCs in waste
gases;

(t) “I'nput” means the quantity of organic solvents and their quantity in preparations used when carrying out a
process, including the solvents recycled inside and outside the installation, and which are counted every tinme they are
used to carry out the activity;

(u) “Limt value” neans the maxi num quantity of a gaseous substance contained in the waste gases from an
installation which is not to be exceeded during normal operation. Unless otherw se specified, it shall be cal cul ated
in terms of mass of pollutant per volunme of the waste gases (expressed as nmg C/ Nnt unl ess specified otherw se),
assum ng standard conditions for tenperature and pressure for dry gas. For solvent-using installations, limt val ues
are given as mass unit per characteristic unit of the respective activity. Gas volumes that are added to the waste gas
for cooling or dilution purposes shall not be considered when determi ning the mass concentration of the pollutant in
the waste gas. Limt values generally address all volatile organic compounds except nethane (no further distinction is
made, e.g. in terms of reactivity or toxicity);

(v) “Nornmal operation” means all periods of operation except start-up and shutdown operations and mai nt enance
of equi prent ;

(w) “Substances harnful to human health” are subdivided into two categories:

(1) Hal ogenat ed VOCs that have possible risk of irreversible effects; or

(ii) Hazardous substances that are carcinogens, mutagens or toxic to reproduction or that may cause cancer, may
cause heritable genetic damage, may cause cancer by inhalation, nay inpair fertility or may cause harmto
t he unborn child.

4. The foll owing requirenents shall be satisfied:

(a) Em ssi ons of NWOCs shall be nmonitored 1/ and conpliance with linmt values shall be verified. The nethods
of verification may include continuous or discontinuous neasurenents, type approval, or any other technically sound
nmet hod; furthernore, they shall be economcally viable;
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(b) The concentrations of air pollutants in gas-carrying ducts shall be measured in a representative way.
Sanpling and analysis of all pollutants, as well as reference neasurenent nethods to calibrate any measurenent system
shall be carried out according to the standards |aid down by the European Committee for Standardization (CEN) or by the
I nternational Oganization for Standardi zation (1SO. Wile awaiting the devel opnent of CEN or |SO standards, nationa
standards shal |l apply;

(c) I f neasurenents of em ssions of NWQOCs are required, they should be carried out continuously if emnissions
of NWGQOCs exceed 10 kg of total organic carbon (TOC)/h in the exhaust duct downstream from an eni ssion reduction
installation and the hours of operation exceed 200 hours a year. For all other installations, discontinuous
nmeasurenent is required as a mninum For the approval of conpliance, own approaches may be used provided that they
result in equal stringency;

(d) In the case of continuous neasurenents, as a nnimumrequirenent, conpliance with the enission standards is
achieved if the daily nean does not exceed the limt value during nornmal operation and no hourly average exceeds the
l[imt values by 150% For the approval of conpliance, own approaches nmay be used provided that they result in equa
stringency;

(e) In the case of discontinuous neasurenments, as a mninmumrequirenent, conpliance with the em ssion standards
is achieved if the nmean value of all readings does not exceed the limt value and no hourly mean exceeds the limt
val ue by 150% For the approval of conpliance, own approaches nmay be used provided that they result in equa
stringency;

(f) Al appropriate precautions shall be taken to minim ze em ssions of NWOCs during start-up and shut down,
and in case of deviations fromnornal operation; and

(9) Measurenents are not required if end-of-pi pe abatenent equi pnent is not needed to conply with the limt
val ues below and it can be shown that |limt values are not exceeded.

5. The following Iimt values should be applied for waste gases, unless stated ot herw se bel ow
(a) 20 ng substance/ nf for discharges of hal ogenated volatile organi c conpounds (which are assigned the risk

phrase: possible risk of irreversible effects), where the mass flow of the sum of the considered conpounds is greater
than or equal to 100 g/h; and
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(b) 2 ng/ nm? (expressed as the mass sum of individual conmpounds) for discharges of volatile organic conpounds
(which are assigned the follow ng risk phrases: may cause cancer, heritable genetic damage, cancer by inhalation or
harmto the unborn child; may inpair fertility), where the mass flow of the sumof the considered conpounds is greater
than or equal to 10 g/h.

6. For the source categories listed in paragraphs 9 to 21 below, the follow ng revisions are rel evant:
(a) Instead of applying the imt values for installations set out below, the operators of the respective
installations may be allowed to use a reduction schene (see appendix Il to the present annex). The purpose of a

reduction schene is to give the operator the possibility to achi eve by other means eni ssion reductions equivalent to
t hose achieved if given limt values were to be applied; and

(b) For fugitive em ssions of NWQOCs, the fugitive em ssion values set out below shall be applied as a linmt
val ue. However, where it is denonstrated to the satisfaction of the conpetent authority that for an individua
installation this value is not technically and econonically feasible, the conpetent authority nmay exenpt that
installation provided that significant risks to human health or the environnent are not expected. For each derogation
the operator nmust denonstrate to the satisfaction of the conpetent authority that the best avail able technique is used.

7. The Iimt values for VOC em ssions for the source categories defined in paragraph 3 shall be as specified in
par agraphs 8 to 21 bel ow

8. Storage and distribution of petrol

Tabl e 1. Limt values for VOC emissions released fromthe storage and distribution of petrol, excluding the |oading
of seagoi ng shi ps

Capacity, technique, further specification Threshol d val ues Limt val ue
Vapour recovery unit serving storage and distribution facilities 5000 n? petrol throughput 10 g VOC/ Nn? i ncl udi ng
at refinery tank farnms or termnals annual |y nmet hane
Not e: The vapour displaced by the filling of petrol storage tanks shall be displaced either into other storage tanks or

into abatenment equi pnent neeting the linmt values in the table above.
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9. Adhesi ve coati ng:
Tabl e 2. Limt values for NWOC enissions rel eased from adhesi ve coating
Capacity, technique, further Threshol d val ue for Limt val ue Limt value for fugitive
specification sol vent consunpti on em ssi ons of NWQCCs (% of
(My/ year) sol vent input)
Foot wear manufacture; new and exi sting .
. . >5 25 g solvent per pair
installations
O her adhesive coating, except footwear; 5- 15 50¥ ng C/ Nn?¥ 25
new and existing installations > 15 502 nmy C/ Nn? 20

I f techniques are used which allow reuse of recovered sol vent,

the limt v

al ue shall be 150 nmy C/ Nn?.

NWQOC eni ssions rel eased fromwood and plastic |amnation

al
10. Whod and plastic |am nation
Tabl e 3. Limt values for

Limt value for total em ssions

Capacity, technique, further

specification

Threshol d val ue for solvent consunption

(My/ year)

of NMVOCs
30 g NWOJ 7

Wod and plastic [am nating; new and

>5

11.

existing installations

Coati ng processes (neta

and plastic surfaces in passenger cars, truck cabins,

trucks, buses, wooden surfaces):
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Tabl e 4. Limt values for NWQOC eni ssions rel eased fromcoating processes in the car industry
Capacity, technique, further specification Threshol d val ue for sol vent Limt value ¥ for tota

consunption (My/ year)¥?

em ssi ons of NWQOCs

New installations, car coating (M, M)

> 15 (and > 5,000 coated itens a
year)

45 g NWOC/ n¥ or 1.3 kg/item
and
33 g NWOC/ nt

Exi sting installations, car coating (M, M)

> 15 (and > 5,000 coated itens a
year)

60 g NWOC /nf or 1.9 kg/item
and
41 g NWCOC nt

New and existing installations, car coating (M,

> 15 (< 5,000 coated nonocoques or >

90 g NWOC/ nt or 1.5 kg/item

(MB)

MR) 3,500 coated chassis a year) and

70 g NWOC/ nt
New i nstallations, coating of new truck cabins > 15 (< 5,000 coated itens a year) 65 g NWOC/ nt
(N1, N2, N3)
New i nstallations, coating of new truck cabins > 15 (> 5,000 coated itens a year) 55 g NWOC/ nt
(N1, N2, N3)
Exi sting installations, coating of new truck > 15 (< 5,000 coated itens a year) 85 g NWOQOC/ nt
cabins (N1, N2, N3)
Exi sting installations, coating of new truck > 15 (> 5,000 coated itenms a year) 75 g NWOQOC/ nt
cabins (N1, N2, N3)
New i nstallations, coating of new trucks and > 15 (< 2,500 coated itens a year) 90 g NWOC/ nt
vans (w thout cabin) (N1, N2, N3)
New i nstallations, coating of new trucks and > 15 (> 2,500 coated itens a year) 70 g NWOC/ nt
vans (w thout cabin) (N1, N2, N3)
Exi sting installations, coating of new trucks > 15 (< 2,500 coated itens a year) 120 g NWOQOC/ nt
and vans (w thout cabin) (N1, N2, N3)
Exi sting installations, coating of new trucks > 15 (> 2,500 coated itens a year) 90 g NWOQC/ nt
and vans (w thout cabin) (N1, N2, N3)
New i nstal | ati ons, coating of new buses (M) > 15 (< 2,000 coated itens a year) 210 g NWCC nt
New i nstal | ati ons, coating of new buses (M) > 15 (> 2,000 coated itens a year) 150 g NWOQOC/ nt
Exi sting installations, coating of new buses > 15 (< 2,000 coated itens a year) 290 g NWCC nt
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Capacity, technique,

further specification

Threshol d val ue for sol vent

consunption (My/ year)¥?

Limt value ¥ for total
em ssi ons of NWQOCs

> 15 (> 2,000 coated itens a year)

Exi sting installations,

coating of new buses

225 g NWOC n?

(MB)

a/ For a solvent consunption < 15 My a year (coating of cars), table 14 on car refinishing applies.

b/ The total limt values are expressed in terns of mass of solvent (g) emtted in relation to the surface area
of product (nf). The surface area of the product is defined as the surface area calculated fromthe tota
el ectrophoretic coating area and the surface area of any parts that m ght be added in successive phases of the coating
process which are coated with the sane coatings. The surface of the electrophoretic coating area is cal cul ated using

the formula: (2 x total weight of product shell): (average thickness of nmetal sheet x density of netal sheet).
Tabl e 5. Limt values for NWQOC eni ssions rel eased fromcoating processes in various industrial sectors
Capacity, technique, further specification Threshol d val ue Limt val ue Limt value for fugitive
for sol vent em ssi on of NWQOCs (% of
consunpti on sol vent input)
(My/ year)

New and existing installations: other coating, 5 - 15 100 ¥ ¥ ng C/ Nn¥ 25 Y

incl. nmetal, plastics, textile, fabric, foil and

paper (excl. web screen printing for textiles, > 15 50/ 75 Y ¢ ¢ 20 Y

see printing) ng C Ni#

New and existing installations: wood coating 15 - 25 100 ¢ ng C/ Nn¥ 25
> 25 50/ 75 ¢ nmg C/ Nn¥ 20

a/l Limt value applies to coating applications and drying processes operated under contained conditions.

b/ 1f contained coating conditions are not possible (boat construction, aircraft coating, etc.), installations
may be granted exenption fromthese values. The reduction schenme of paragraph 6 (a) is then to be used, unless it is
denonstrated to the satisfaction of the conpetent authority that this option is not technically and economically
feasible. In this case, the operator must denonstrate to the satisfaction of the conpetent authority that the best

avai | abl e techni que is used.

c/ The first value applies to drying processes, the second to coating application processes.
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d/ If, for textile coating, techniques are used which allow reuse of recovered sol vents,

the limt value shall
be 150 ng ¢ Nn? for drying and coating together.

12. Coi |l coati ng:

Tabl e 6. Limt values for NWOC enissions rel eased fromcoil coating
Capacity, technique, further Threshol d val ue for sol vent Limt val ue Limt value for fugitive
specification consunption (My/ year) (my C/ Nn¥) em ssi ons of NWQCCs (% of
sol vent input)
New i nstall ati ons > 25 50 ¢ 5
Existing installations > 25 50 ¢ 10
al If techniques are used which allow reuse of recovered solvent, the limt value shall be 150 ng C Nnf.
13. Dry cl eani ng:
Tabl e 7. Limt values for NWOC enissions released fromdry cl eaning
Capacity, technique, further specification Threshol d val ue for solvent consunption Limt val ue
(My/ year)
New and existing installations 0 20 g NWOC/ kg ¢
al Limt value for total emissions of NWOQCCs cal cul ated as nass of emtted sol vent per mass of cleaned and
dried product.
14. Manuf acturing of coatings, varnishes, inks and adhesives:
Tabl e 8. Limt values for NWOC enissions rel eased from nanufacturing of coatings, varnishes, inks and adhesives



EB. Al R/ 1999/ 1

page 62
Capacity, technique, further Threshol d val ue for sol vent Limt val ue Limt value for fugitive eni ssions of
specification consunption (M year) (my C/ Nn¥) NWQOCs (% of sol vent i nput)
New and exi sting 100 - 1,000 150 ¥ 5 ¥ ¢
installations > 1, 000 150 ¥ 3 v
al Atotal limt value of 5% of solvent input nay be applied instead of using the waste gas concentration limt
and the limt value for fugitive em ssions of NWCCs.
b/ Atotal limt value of 3% of solvent input nay be applied instead of using the waste gas concentration limt

and the limt value for fugitive em ssions of NWCCs.
c/ The fugitive limt value does not include solvents sold as part of a preparation in a seal ed contai ner

15. Printing (fl exography, heat set web offset, publication rotogravure etc.):
Tabl e 9. Limt values for NWOC enissions released fromprinting processes
Capacity, technique, further specification Threshol d val ue for Limt val ue Limt value for fugitive
sol vent consunpti on (mg C Nnt) em ssions of NWOCs (% of
(My/ year) sol vent input)
New and existing installations: heat set web 15 - 25 100 30 ¢
of f set > 25 20 30 ¢
New i nstal l ati ons: publication rotogravure > 25 75 10
Exi sting installations: publication rotogravure > 25 75 15
New and existing installations: other 15 - 25 100 25
rot ogravure, flexography,
rotary screen printing, |amnation and > 25 100 20
varni shing units
New and existing installations: rotary screen > 30 100 20
printing on textiles, paperboard

al Solvent residue in finished products is not to be considered as part of the fugitive em ssions of NWQCCs.

16. Manuf act uri ng of pharmaceutical products:
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Table 10. Limt values for NWOC eni ssions released from nmanufacturing of pharmaceutical products
Capacity, technique, further Threshol d val ue for sol vent Limt val ue Limt value for fugitive
specification consunption (My/ year) (nmy C/ Nn¥) em ssi ons of NWQCCs (% of
sol vent input)
New i nstall ati ons > 50 20 ¥ ¥ 5y o
Exi sting installations > 50 20 ¥ ¢ 15¢ ¢

a/ |If techniques are used which allow reuse of recovered solvents, the limt value shall be 150 mg C Nnf.

b/ Atotal limt value of 5% of solvent input nay be applied instead of using the waste gas concentration limt
and the limt value for fugitive em ssions of NWCCs.

c/ Atotal limt value of 15% of solvent input may be applied instead of using the waste gas concentration limt
and the limt value for fugitive em ssions of NWCCs.

d/  The fugitive limt value does not
cont ai ner.

i ncl ude solvents sold as part of a coatings preparation in a seal ed
17. Conversion of natural or synthetic rubber:

Table 11. Limt values for NWOC eni ssion rel eased from conversion of natural or synthetic rubber

Capacity, technique, further specification Threshol d val ue for Limt val ue Limt value for fugitive
sol vent consunption (nmy C/ Nn¥) em ssi ons of NWQCCs (% of
(My/ year) sol vent input)
New and existing installations: conversion of > 15 20 ¥ Y 25 ¥ ¢
natural or synthetic rubber

al Atotal limt value of 25% of solvent input may be applied instead of using the waste gas concentration
[imt and the limt value for fugitive em ssions of NWCCs.

b/ If techniques are used which allow reuse of recovered solvent, the limt value shall be 150 ng C Nnf.
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c/ The fugitive limt does not

18. Sur f ace cl eani ng:

Table 12. Limt values for NWOC eni ssions rel eased from surface cl eaning

i nclude solvents sold as part of a preparation in a seal ed contai ner

Capacity, technique,
further specification

Threshol d val ue for
sol vent consunpti on

Limt val ue

Limt value for fugitive
em ssions of NWOCs (% of
sol vent input)

(My/ year)
New and existing installations: surface 1-5 20 mg conpound/ Nn? 15
cl eani ng usi ng substances nentioned in
par agraph 3 (W > 5 20 ng conpound/ Nn? 10
New and existing installations: other 2 - 10 75 mg O Nm? & 20 ¥
surface cl eaning > 10 75 my C/ Nnt & 15 &

al

cl eaning materi al used does not exceed 30% w w are exenpt from applying these val ues.

19. Vegetabl e oil and ani mal

fat extraction and vegetabl e oi

refining processes:

Install ati ons which denonstrate to the conpetent authority that the average organic sol vent content of al
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fromextraction of vegetable and aninmal fat and refining of

Capacity, technique, Threshol d val ue for Total limt value
further specification sol vent consunpti on (kg/ M)
(My/ year)
New and exi sting > 10 Ani mal fat: 1.5
installations Castor: 3.0
Rape seed: 1.0
Sunf | ower seed: 1.0
Soya beans (normal crush): 0.8
Soya beans (white flakes): 1.2
O her seeds and vegetable material: 3. 0¥
Al'l fractionation processes,
excl . degunmi ng Y: 1.5
Degumi ng: 4.0

a/ Limt values for tota

em ssions of NWQCs frominstallations treating single batches of seeds or other

vegetable material shall be set case by case by the conpetent authorities on the basis of the best avail able

t echnol ogi es.

b/ The renoval of gumfromthe oil.

20. Vehi cl e refinishing:

Table 14. Limt values for NWOC eni ssions released from vehicle refinishing

Capacity, technique, further Threshol d val ue for sol vent Limt val ue Limt value for fugitive enissions of
specification consunption (M year) (nmy C/ Nn¥) NWQOCs (% of sol vent i nput)

New and exi sting > 0.5 50 ¥ 25

installations

al Conpliance with limt values to be proven by 15-m nute average measurenents.
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21. | npregnati on of wooden surfaces:

Table 15. Limt values for NWOQCC enissions rel eased frominpregnati on of wooden surfaces

Capacity, technique, further Threshol d val ue for sol vent Limt val ue Limt value for fugitive enission of
specification consunption (M year) (nmy C/ Nn¥) NWQOCs
(% of solvent input)
New and exi sting > 25 100 Y 45 Y
installations

a/ Does not apply to inpregnation with creosote.

b/ Atotal Iimt value of 11 kg solvent/n? of wood treated may be applied instead of using the waste gas
concentration limt and the limt value for fugitive em ssions of NWCCs.

B. Canada

22. Limt values for controlling em ssions of volatile organic conmpounds (VOCs) fromnew stationary sources in the
followi ng stationary source categories will be determi ned on the basis of available information on control technol ogy
and levels, including limt values applied in other countries, and the follow ng docunents:

(a) Canadi an Council of Mnisters of the Environment (CCME). Environnental Code of Practice for the Reduction
of Solvent Emissions fromDry Ceaning Facilities. Decenmber 1992. PN1053;

(b) CCMVE. Environmental Guideline for the Control of Volatile Organic Conmpounds Process Em ssions from New
Organi ¢ Chemical Operations. Septenber 1993. PN1108;

(c) CCMVE. Environmental Code of Practice for the Measurenment and Control of Fugitive VOC Em ssions from
Equi prent Leaks. October 1993. PN1106;

(d) CCME. A Programto Reduce Volatile O ganic Conmpound Emi ssions by 40 Percent from Adhesives and Seal ants.
March 1994. PN1116;

(e) CCME. A Plan to Reduce Volatile Organi c Conpound Emi ssions by 20 Percent from Consuner Surface Coatings.
March 1994. PN1114;

(f) CCME. Environnental Guidelines for Controlling Emssions of Volatile O ganic Conpounds from Aboveground
St orage Tanks. June 1995. PN1180;
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(9) CCME. Environnental Code of Practice for Vapour Recovery during Vehicle Refueling at Service Stations and
O her Gasoline Dispersing Facilities. (Stage I1) April 1995. PN1184;

(h) CCME. Environnmental Code of Practice for the Reduction of Solvent Enissions from Commercial and | ndustri al
Degreasing Facilities. June 1995. PN1182;

(i) CCME. New Source Performance Standards and Guidelines for the Reduction of Volatile Organic Conpound
Em ssi ons from Canadi an Autonotive Original Equi pnent Manufacturer (OEM) Coating Facilities. August 1995. PN1234;

(j) CCME. Environnental Guideline for the Reduction of Volatile O ganic Conpound Emissions fromthe Plastics
Processing Industry. July 1997. PN1276; and

(k) CCME. National Standards for the Volatile Organic Conmpound Content of Canadi an Commercial /I ndustri al
Surface Coating Products - Autonotive Refinishing. August 1997. PN1288.

C. United States of Anerica

23. Limt values for controlling emssions of VOCs fromnew stationary sources in the follow ng stationary source
categories are specified in the foll ow ng docunents:

(a) St orage Vessels for PetroleumLiquids - 40 Code of Federal Regulations (C.F.R) Part 60, Subpart K, and
Subpart Ka,;

(b) Storage Vessels for Volatile Organic Liquids - 40 CF. R Part 60, Subpart Kb;

(c) Petrol eum Refineries - 40 CF. R Part 60, Subpart J;

(d) Surface Coating of Metal Furniture -40 CF.R Part 60, Subpart EE;

(e) Surface Coating for Autonobile and Light Duty Trucks - 40 C.F.R Part 60, Subpart MV

(f) Publ i cation Rotogravure Printing - 40 CF. R Part 60, Subpart QQ

(9) Pressure Sensitive Tape and Label Surface Coating Qperations - 40 C.F.R Part 60, Subpart RR

(h) Large Appliance, Metal Coil and Beverage Can Surface Coating - 40 CF. R Part 60, Subpart SS, Subpart TT
and Subpart WV

(1) Bul k Gasoline Terminals - 40 CF. R Part 60, Subpart XX

(j) Rubber Tire Manufacturing - 40 C F. R Part 60, Subpart BBB,;

(k) Pol ymer Manufacturing - 40 CF. R Part 60, Subpart DDD;

(1) Fl exi bl e Vinyl and Urethane Coating and Printing - 40 CF. R Part 60, Subpart FFF;

(m Petrol eum Refinery Equi pnent Leaks and Wastewater Systens - 40 C.F.R Part 60, Subpart GGG and Subpart QQQ

(n) Synthetic Fiber Production - 40 CF.R Part 60, Subpart HHH,

(o) Petroleum Dry Ceaners - 40 C F. R Part 60, Subpart JJJ;
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(p) Onshore Natural Gas Processing Plants - 40 C F.R Part 60, Subpart KKK

(q) SOCM  Equi prrent Leaks, Air Oxidation Units, Distillation Qperations and Reactor Processes - 40 C. F. R Part
60, Subpart VWV, Subpart 111, Subpart NNN and Subpart RRR

(r) Magneti c Tape Coating - 40 C.F.R Part 60, Subpart SSS;

(s) I ndustrial Surface Coatings - 40 CF.R Part 60, Subpart TTT; and

(t) Pol ymeri c Coatings of Supporting Substrates Facilities - 40 CF. R Part 60, Subpart VWV

Not e

1/ Monitoring is to be understood as an overall activity, conprising nmeasuring of em ssions, mass bal anci ng,
etc. It can be carried out continuously or discontinuously.
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Appendi x_|

SCLVENT MANAGEMENT PLAN

| nt roducti on

1. This appendix to the annex on Iimt values for enissions of non-nethane volatile organic conmpounds (NWQOCs) from
stationary sources provides guidance on carrying out a solvent nmanagenent plan. It identifies the principles to be
applied (para. 2), provides a franework for the mass bal ance (para. 3) and provides an indication of the requirenents
for verification of conpliance (para. 4).

Principles
2. The sol vent managenent plan serves the foll ow ng purposes:
(a) Verification of conpliance, as specified in the annex; and
(b) Identification of future reduction options.
Definitions
3. The following definitions provide a framework for the mass bal ance exerci se:

(a) Inputs of organic solvents:

1. The quantity of organic solvents or their quantity in preparations purchased that are used as input into the
process in the tinme frane over which the mass bal ance is being cal cul at ed.

2. The quantity of organic solvents or their quantity in preparations recovered and reused as solvent input into
the process. (The recycled solvent is counted every tinme it is used to carry out the activity.)

(b) Qutputs of organic solvents:

OL. Emi ssion of NWQCs in waste gases.
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2. Oganic solvents lost in water, if appropriate taking into account waste-water treatnent when cal cul ati ng Cb.

3. The quantity of organic solvents that remains as contamination or residue in output of products fromthe
process.

4. Uncaptured em ssions of organic solvents to air. This includes the general ventilation of roonms, where air is
rel eased to the outside environnent via wi ndows, doors, vents and simlar openings.

(. Organic solvents and/ or organic conpounds |ost due to chem cal or physical reactions (including, for exanple,
those that are destroyed, e.g. by incineration or other waste-gas or waste-water treatnments, or captured, e.g. by
adsorption, as long as they are not counted under 05, O7 or (8).

06. Organic solvents contained in collected waste.

O7. Oganic solvents, or organic solvents contained in preparations, that are sold or are intended to be sold as
a commercially val uabl e product.

8. Organic solvents contained in preparations recovered for reuse but not as input into the process, as |long as
they are not counted under Or.

™. Oganic solvents released in other ways.

CGui dance on use of the solvent nmnagenent plan for verification of conpliance

4. The use of the solvent managenent plan will be determned by the particular requirement which is to be verified,
as follows:

(a) Verification of conpliance with the reduction option nmentioned in paragraph 6 (a) of the annex, with a
total limt value expressed in solvent enm ssions per unit product, or as otherw se stated in the annex.

(1) For all activities using the reduction option nentioned in paragraph 6 (a) of the annex, the solvent
managemnent plan should be put into effect annually to determ ne consunption. Consunption can be
cal cul ated by neans of the follow ng equation
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cC=11- 8

A parall el exercise should al so be undertaken to determine solids used in coating in order to derive
the annual reference enission and the target enission each year;

For assessing conpliance with a total limt value expressed in solvent em ssions per unit product or
as otherw se stated in the annex, the solvent nanagenment plan should be put into effect annually to
determi ne enmi ssion of NWOQCs. Enission of NWOQOCs can be cal cul ated by neans of the follow ng

equat i on:

E=F+0Q

VWhere F is the fugitive em ssion of NWOC as defined in subparagraph (b) (i) below. The em ssion
figure should be divided by the rel evant product paraneter;

nation of fugitive em ssion of NWOQCCs for conparison with fugitive enm ssion values in the annex:
Met hodol ogy: The fugitive emi ssion of NWOC can be cal cul ated by neans of the foll owi ng equation:
F=11-0- G- 6-0- 3@

or

F=® +®@B+ O + @

This quantity can be determ ned by direct neasurenment of the quantities. Alternatively, an

equi val ent cal cul ati on can be nade by other neans, for instance by using the capture efficiency of

t he process.

The fugitive enission value is expressed as a proportion of the input, which can be cal cul ated by
nmeans of the follow ng equation:

I =11+ 12
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(i) Frequency: Fugitive em ssion of NWQCs can be determined by a short but conprehensive set of
neasurenents. This need not to be done again until the equipnent is nodified.
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Appendi x |1

REDUCTI ON SCHEME

Principles

1. The purpose of the reduction schenme is to allow the operator the possibility to achieve by other neans em ssion
reductions equivalent to those achieved if the imt values were to be applied. To that end the operator may use any
reduction schene specially designed for his installation, provided that in the end an equival ent em ssion reduction is
achi eved. Parties shall report on progress in achieving the sane em ssion reduction, including experience with the
application of the reduction schene.

Practice

2. I f applying coatings, varnishes, adhesives or inks, the follow ng scheme can be used. Were it is inappropriate,
t he conpetent authority may allow an operator to apply any alternative exenption schene which it is satisfied fulfils
the principles outlined here. The design of the schene takes into account the follow ng facts:

(a) VWhere substitutes containing little or no solvent are still under devel opnent, a time extension rmust be
given to the operator to inplenent his emission reduction plans;

(b) The reference point for em ssion reductions should correspond as closely as possible to the eni ssions that
woul d have resulted had no reduction action been taken

3. The foll owi ng schene shall operate for installations for which a constant solid content of product can be assuned
and used to define the reference point for em ssion reductions:

(a) The operator shall forward an em ssion reduction plan which includes in particular decreases in the average
sol vent content of the total input and/or increased efficiency in the use of solids to achieve a reduction of the tota
em ssions fromthe installation to a given percentage of annual reference em ssions, ternmed the target emi ssion. This
nmust be done in the following tinme frane:
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Ti me period Maxi mum al | owed t ot al
New i nstall ations Exi sting installations annual em ssions
By 31.10.2001 By 31.10.2005 Target emssion x 1.5
By 31.10.2004 By 31.10. 2007 Tar get emi ssion

(b) The annual reference enmission is calculated as foll ows:

(i) The total mass of solids in the quantity of coating and/or ink, varnish or adhesive consuned in a
year is determined. Solids are all materials in coatings, inks, varnishes and adhesives that becone
solid once the water or the volatile organi c conpounds are evapor at ed,;

(i) The annual reference enissions are calculated by multiplying the mass determ ned as in subparagraph
(i) by the appropriate factor listed in the table below. The conpetent authorities may adjust these
factors for individual installations to reflect docunmented increased efficiency in the use of

sol i ds.
Activity Mul tiplication factor for
use in subparagraph (b) (ii)
Rot ogravure printing; flexography printing; 4
laminating as part of a printing activity;
printing; varnishing as part of a printing
activity; wood coating; coating of textiles,
fabric, filmor paper; adhesive coating
Coil coating; vehicle refinishing 3
Food contact coating; aerospace coating 2.33
O her coatings and rotary screen printing 1.5

(iii) The target emission is equal to the annual reference enmission nultiplied by a percentage equal to:
- (The fugitive emission value + 15), for installations in the follow ng sectors:
- Vehicle coating (solvent consunption < 15 My/year) and vehicle refinishing;
- Metal, plastic, textile, fabric, filmand paper coating (sol vent consunpti on between 5 and 15

M/ year) ;
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- Coating of wooden surfaces (solvent consunption between 15 and 25 My/year).
- (The fugitive em ssion value + 5) for all other installations;

(iv) Conpliance is achieved if the actual solvent enission determned fromthe solvent nanagenent plan is
| ess than or equal to the target em ssion.
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Annex VI |
TI MESCALES UNDER ARTI CLE 3
1. The tinescales for the application of the limt values referred to in article 3, paragraphs 2 and 3, shall be:

(a) For new stationary sources, one year after the date of entry into force of the present Protocol for the
Party in question; and

(b) For existing stationary sources:

(i) In the case of a Party that is not a country with an econony in transition, one year after the date
of entry into force of the present Protocol or 31 Decenber 2007, whichever is the later; and

(i) In the case of a Party that is a country with an econony in transition, eight years after the entry
into force of the present Protocol

2. The tinescales for the application of the limt values for fuels and new nobile sources referred to in article 3,
paragraph 5, and the Iimt values for gas oil referred to in annex IV, table 2, shall be:

(i) In the case of a Party that is not a country with an econony in transition, the date of entry into
force of the present Protocol or the dates associated with the nmeasures specified in annex VIII1 and
with the [imt values specified in annex 1V, table 2, whichever is the later; and

(i) In the case of a Party that is a country with an econony in transition, five years after the date of
entry into force of the present Protocol or five years after the dates associated with the nmeasures
specified in annex VIIl and with the limt values in annex IV, table 2, whichever is the later

This timescale shall not apply to a Party to the present Protocol to the extent that that Party is subject to a shorter
timescale with regard to gas oil under the Protocol on Further Reduction of Sul phur Eni ssions.
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3. For the purpose of the present annex, “a country with an econony in transition” means a Party that has nmade with
its instrunent of ratification, acceptance, approval or accession a declaration that it wishes to be treated as a
country with an econony in transition for the purposes of paragraphs 1 and/or 2 of this annex.
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Annex VIII
LIMT VALUES FOR FUELS AND NEW MOBI LE SOURCES

| nt roducti on

1. Section A applies to Parties other than Canada and the United States of Anmerica, section B applies to Canada and
section C applies to the United States of America.

2. The annex contains limt values for NOx, expressed as nitrogen dioxide (NO) equivalents, and for hydrocarbons,
nost of which are volatil e organi c conmpounds, as well as environmental specifications for marketed fuels for vehicles.

3. The tinescales for applying the limt values in this annex are laid down in annex VII.

A. Parties other than Canada and the United States of Anerica

Passenger cars and |ight-duty vehicles

4. Limt values for power-driven vehicles with at | east four wheels and used for the carriage of passengers
(category M and goods (category N) are given in table 1

Heavy-duty vehicl es

5. Limt values for engines for heavy-duty vehicles are given in tables 2 and 3 depending on the applicable test
procedur es.

Mot orcycl es _and nopeds

6. Limt values for notorcycles and nopeds are given in table 6 and table 7.

Non-road vehicl es and machi nes
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7. Limt values for agricultural and forestry tractors and ot her non-road vehicl e/ machine engines are listed in
tables 4 and 5. Stage | (table 4) is based on ECE regul ation 96, “Uniform provisions concerning the approval of
conpression-ignition (C.1.) engines to be installed in agricultural and forestry tractors with regard to the em ssions
of pollutants by the engine”.

Fuel quality

8. Envi ronnental quality specifications for petrol and diesel are given in tables 8 to 11



Tabl e 1.

Limt val ues for

passenger cars and |ight-duty vehicles

Ref er ence mass Limt val ues
(RW Car bon Hydr ocar bons Ni t rogen Hydr ocarbons and | Particul ates
(kg) nonoxi de oxi des ni trogen oxi des ?
conbi ned
L1 (g/km L2 (g/km L3 (g/km L2+L3 (g/ km L4 (g/ km
Cat egory | ass To be Petrol |Di esel |Petrol |Di esel |Petrol |Diesel | Petrol Di esel D ese
appl i ed
from?Y
A M ¢ 1.1.2001 Al ¢ 2.3 0.64 0. 20 - 0.15 0.50 - 0.56 0.05
N, ¢ I 1.1.2001 ¢ RW < 1305 2.3 0.64 0. 20 - 0.15 0.50 - 0.56 0.05
Il 1.1.2002 |1305 < RW < 1760| 4.17 0. 80 0.25 - 0.18 0. 65 - 0.72 0. 07
11 1.1.2002 1760 < RW 5.22 0.95 0. 29 - 0.21 0.78 - 0. 86 0.10
B M ¢ 1.1.2006 All 1.0 0.50 0.10 - 0.08 0.25 - 0. 30 0. 025
N, ¢ I 1.1.2006 Y RW < 1305 1.0 0.50 0.10 - 0.08 0.25 - 0. 30 0. 025
Il 1.1.2007 |1305 < RW< 1760| 1.81 0.63 0.13 - 0.10 0. 33 - 0. 39 0.04
11 1.1.2007 1760 < RW 2.27 0.74 0.16 - 0.11 0. 39 - 0. 46 0. 06
al For conpression-ignition engines.
b/ The registration, sale or entry into service of new vehicles that fail to
conply with the respective limt values shall be refused as fromthe dates given
in this colum and type approval may no | onger be granted with effect from 12
nonths prior to these dates.
c/ Except vehicles whose maxi num nmass exceeds 2,500 kg.
d/ And those category M vehicles specified in note c.
e/ 1.1.2002 for those category Mvehicles specified in note c.
f/ 1.1.2007 for those category Mvehicles specified in note c. ©
a/ Until 1 January 2003 vehicles in this category fitted with conpression- c%
ignition engines that are non-road vehicles and vehicles with a nmaxi num nass o
o

of nmore than 2,000 kg which are designed to carry nore than six occupants,

i ncl udi ng the driver,

in row A

shal |

be considered as vehicles in category N1

cl ass

T /6661 ™ IV '93
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Tabl e 2. Limt values for heavy-duty vehicles - European steady-state cycle (ESC) and European | oad-response (ELR)
tests

Row To be applied |Carbon nonoxide (g/ kW) Hydr ocar bons Ni t rogen oxi des Particul ates (g/ kwh) Snoke
from#¥ (g/ kW) (g/ kW) (m?)

A 1.10. 2001 2.1 0. 66 5.0 0.10 / 0.13Y 0.8
Bl 1.10. 2006 1.5 0. 46 3.5 0. 02 0.5
B2 1.10. 2009 1.5 0. 46 2.0 0. 02 0.5
al Wth effect fromthe given dates and except for vehicles and engi nes intended for export to countries that

are not parties to the present Protocol and for replacenent engines for vehicles in use, Parties shall prohibit the

registration, sale, entry into service or use of new vehicles propelled by a conpression-ignition or gas engi ne and the
sal e and use of new conpression-ignition or gas engines if their enmi ssions do not conply with the respective limt

values. Wth effect fromtwelve nonths prior to these dates, type approval nay be refused if the limt values are not
conplied with.
b/ For engines with a swept volunme bel ow 0.75 dn? per cylinder and a rated power speed above 3000 revol utions

per mnute.

Tabl e 3. Limt values for heavy-duty vehicles - European transient cycle (ETC) test ¢
Row To be applied |Carbon nonoxi de Non- et hane Met hane ¢ Ni t rogen oxi des Particul ates ¢
from? (g/ kW) hydr ocar bons (g/ kW) (g/ kW)
(g/ kW)

A (2000) 1.10. 2001 5. 45 0.78 1.6 5.0 0.16 / 0.21¢
Bl (2005) 1.10. 2006 4.0 0.55 1.1 3.5 0.03

B2 (2008) 1.10. 2009 4.0 0.55 1.1 2.0 0. 03

al The conditions for verifying the acceptability of the ETC tests when neasuring the em ssions of gas-fuelled

engi nes against the limt values applicable in row A shall be re-exam ned and, where necessary, nodified in accordance

with the procedure laid down in article 13 of Directive 70/ 156/ EEC.
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b/ Wth effect fromthe given dates and except for vehicles and engi nes intended for export to countries that

are not parties to the present Protocol and for

registration, sale, entry into service or
sal e and use of new conpression-ignition or gas engines if their enmissions do not conply with the respective limt

val ues.
conplied with.

c/ For natural
d/ Not applicable to gas-fuelled engines at stage A and stages Bl and B2.

gas engi nes only.

Wth effect fromtwelve nonths prior to these dates,

type approval

repl acenent engines for vehicles in use,
use of new vehicles propelled by a conpression-ignition or gas engi ne and the

Parties shall prohibit the

may be refused if the limt values are not

e/ For engines with a swept volunme bel ow 0.75 dn? per cylinder and a rated power speed above 3000 revol utions

per mnute.

Tabl e 4. Limt values (stage I) for diesel engines for non-road nobile nmachi nes (measurenment procedure |SO 8178)
Net power (P) To be applied from#? | Carbon nonoxi de Hydr ocar bons Ni t rogen Particul ate matter
(kW (9/ kW) (9/ kW) oxi des (9/ kW)
(g/ kW)
130 < P < 560 31.12.1998 5.0 1.3 9.2 0.54
75 < P < 130 31.12.1998 5.0 1.3 9.2 0.70
37 < P< 75 31. 03. 1998 6.5 1.3 9.2 0.85

al Wth effect fromthe given date and with the exception of machi nery and engi nes intended for export to

countries that are not

in the table.
neet the limt val ues.

Note: These limits are engi ne-out

Tabl e 5.

parties to the present Protocol, Parties shal
pl aci ng on the nmarket of new engi nes,
Type approval

limts and shal

permt the registration,
whet her or not installed in machinery,
for an engine type or famly shal

Limt values (stage I1) for diesel engines for non-road nobile machi nes (nmeasurenent

where applicable, and
only if they neet the limt values set out
be refused with effect from30 June 1998 if it fails to

be achi eved before any exhaust after-treatnent service.

procedure | SO 8178)
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Net power (P) To be applied from#¥ Car bon Hydr ocar bons Ni t rogen oxi des Particul ate
(kW nonoxi de (9/ kW) (9/ kW) matter (g/ kwh)
(g/ kW)

130 < P < 560 31.12.2001 3.5 1.0 6.0 0.2

75 < P < 130 31.12.2002 5.0 1.0 6.0 0.3

37 < P< 75 31.12.2003 5.0 1.3 7.0 0.4

18 < P < 37 31.12.2000 5.5 1.5 8.0 0.8

al Wth effect fromthe given dates and with the exception of machi nery and engi nes intended for export to

countries that are not

pl aci ng on the narket of new engines,
Type approval

in the table.

parties to the present

whet her or

for an engine type or famly shal

Pr ot ocol

Parti es shal
not installed in machinery,

dates if it fails to nmeet the limt val ues.
Tabl e 6. Limt values for notorcycles and 3- and 4-wheelers (> 50 cn?;
Engi ne type Limt val ues
2-stroke CO = 8 g/ km
HC = 4 g/km
NQ, = 0.1 g/km
4- stroke CO = 13 g/ km
HC = 3 g/ km
NQ, = 0.3 g/km

al/ Type approval shal

Not e: For 3-

Tabl e 7.

and 4-wheel ers,

Limt values for nopeds (< 50 cn¥

be refused as fromthe given date if the vehicle s enissions do not

the imt values have to be nmultiplied by 1.5.

< 45 kmi h)

permt the registration,
only if they neet the limt values set out
be refused with effect fromtwelve nonths prior to these

where applicable, and

> 45 knmlh) to be applied from 17 June 1999 ¢

neet the limt val ues.
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St age |To be applied Limt val ues
from#? CO (g/ km HC + NO, (g/ km

I 17.6.1999 6.0 Y 3.0 ¥

I 17. 6. 2002 1.0 ¢ 1.2

al Type approval shall be refused as fromthe given dates if the vehicle s em ssions do not
val ues.

b/ For 3- and 4-wheelers, nultiply by 2.

c/ For 3- and 4-wheelers, 3.5 g/km

neet the limt
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Tabl e 8. Envi ronnental specifications for marketed fuels to be used for vehicles equipped with positive-ignition
engi nes
Type: Petrol
Limts ¢ Test
Paramet er tnit M ni num Maxi mum Met hod ¥ DaFe OT
publication

Resear ch octane nunber 95 - EN 25164 1993
Mot or oct ane nunber 85 - EN 25163 1993
Rei d vapour pressure, sunmer period ¢ kPa - 60 EN 12 1993
Distillation:

evapor ated at 100°C % v/v 46 - EN- | SO 3405 1988

evaporated at 150°C % v/ v 75 -
Hydr ocar bon anal ysi s:
- olefins % vlv - 18.0 ¢ ASTM D1319 1995
- aronatics - 42 ASTM D1319 1995
- benzene - 1 project EN 12177 1995
Oxygen cont ent % nm'm - 2.7 EN 1601 1996
Oxygenat es:
- Methanol, stabilizing agents nmust be| %v/v - 3 EN 1601 1996
added
- Ethanol, stabilizing agents nay be % v/v - 5 EN 1601 1996
necessary
- Iso-propyl alcohol % v/v - 10 EN 1601 1996
- Tert-butyl alcohol % v/v - 7 EN 1601 1996
- Iso-butyl al cohol % v/v - 10 EN 1601 1996
- Ethers containing 5 or nore carbon % v/v - 15 EN 1601 1996
atons per nol ecul e
Ot her oxygenates ¢ % v/v - 10 EN 1601 1996
Sul phur cont ent ng/ kg - 150 project EN-1SO DS 14596 1996
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al The values quoted in the specification are ‘true values’. 1In the establishnment of their limt values, the
terns of 1SO 4259, “Petrol eum products - Determ nation and application of precision data in relation to nmethods of
test”, have been applied and, in fixing a mnimmvalue, a mninumdifference of 2R above zero has been taken into
account (R = reproducibility). The results of individual measurenments shall be interpreted on the basis of the criteria
described in |1 SO 4259 (published in 1995).

b/ EN - European standard; ASTM - Anmerican Society for Testing and Materials; DIS - Draft internationa
st andar d.

c/ The sunmer period shall begin no later than 1 May and shall not end before 30 Septenber. For nenber States
with arctic conditions the sunmer period shall begin no later than 1 June and not end before 31 August and the RVP is
[imted to 70 kPa.

d/ Except for regul ar unl eaded petrol (m ni nrum notor octane nunber (MON) of 81 and mini num research octane
nunmber (RON) of 91), for which the nmaxi numolefin content shall be 21%v/v. These linmts shall not preclude the
i ntroduction on the market of a menber State of another unl eaded petrol with | ower octane nunbers than set out here.

e/ O her nono-al cohols with a final distillation point no higher than the final distillation point laid down in
nati onal specifications or, where these do not exist, in industrial specifications for notor fuels.

Note: Parties shall ensure that, no later than 1 January 2000, petrol can be marketed within their territory only if it
conplies with the environmental specifications set out in table 8. Were a Party determ nes that banning petrol with a
sul phur content which does not conply with the specifications for sul phur content in table 8, but does not exceed the
current content, would raise severe difficulties for its industries in making the necessary changes in their
manufacturing facilities by 1 January 2000, it may extend the time period of marketing within its territory until 1
January 2003 at the latest. In such a case the Party shall specify, in a declaration to be deposited together with its
instrument of ratification, acceptance, approval or accession, that it intends to extend the time period and present
witten information on the reason for this to the Executive Body.

Tabl e 9. Envi ronnental specifications for marketed fuels to be used for vehicles equi pped with conpression-ignition
engi nes

Type: Diesel fue
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Limts & Test
Paramet er P M ni mum | Maxi num Met hod DaFe OT
publication
Cet ane nunber 51 - EN-1SO 5165 1992
Density at 15°C kg/ nt - 845 EN-1 SO 3675 1995
Distillation point: 959 °C - 360 EN- | SO 3405 1988
Pol ycyclic aromatic % nm'm - 11 I P 391 1995
hydr ocar bons
Sul phur cont ent ng/ kg - 350 pr oj ect 1996
EN-1 SO DI S 14596

al The values quoted in the specification are ‘true values’. 1In the establishnment of their limt values, the
terns of 1SO 4259, “Petrol eum products - Determ nation and application of precision data in relation to nmethods of

test”, have been applied and, in fixing a mnimmvalue, a mninumdifference of 2R above zero has been taken into
account (R = reproducibility). The results of individual measurenments shall be interpreted on the basis of the criteria

described in |1 SO 4259 (published in 1995).

b/ EN - European standard; IP - The Institute of Petroleuny DIS - Draft international standard.
Note: Parties shall ensure that, no later than 1 January 2000, diesel fuel can be nmarketed within their territory only
if it conplies with the environnental specifications set out in table 9. Were a Party determ nes that banning diese

wi th a sul phur content which does not conply with the specifications for sul phur content in table 9, but does not
exceed the current content, would raise severe difficulties for its industries in naking the necessary changes in their
manufacturing facilities by 1 January 2000, it nmay extend the time period of marketing within its territory until 1
January 2003 at the | atest. In such a case the Party shall specify, in a declaration to be deposited together with its
instrument of ratification, acceptance, approval or accession, that it intends to extend the time period and present
witten information on the reason for this to the Executive Body.

f uel

Envi ronnental specifications for marketed fuels to be used for vehicles equipped with positive-ignition

engi nes

Tabl e 10.

Type: Petrol
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Limts & Test
Paramet er tnit M ni num Maxi mum Met hod ¥ DaFe OT
publication
Resear ch oct ane nunber 95 EN 25164 1993
Mot or oct ane nunber 85 EN 5163 1993
Rei d vapour pressure, summer period kPa -
Di stillation:
evaporated at 100°C % v/ v - -
evaporated at 150°C - -
Hydr ocar bon anal ysi s:
- ol efins % v/ v -
- aromatics % v/ v - 35 ASTM D1319 1995
- benzene % v/ v -
Oxygen cont ent % m m -
Sul phur cont ent ng/ kg - 50 project EN-1SQ D S 14596 1996
al The values quoted in the specification are ‘true values’. 1In the establishment of their limt values, the

terns of 1SO 4259, “Petrol eum products - Determ nation and application of precision data in relation to nmethods of
test”, have been applied and, in fixing a mnimmvalue, a mninumdifference of 2R above zero has been taken into
account (R = reproducibility). The results of individual mneasurenents shall be interpreted on the basis of the criteria
described in | SO 4259 (published in 1995).

b/ EN - European standard; ASTM - Anmerican Society for Testing and Materials; DS - Draft internationa
st andar d.

Note: Parties shall ensure that, no later than 1 January 2005, petrol can be marketed within their territory only if it
conplies with the environnmental specifications set out in table 10. Were a Party determ nes that banning petrol with a
sul phur content which does not conply with the specifications for sul phur content in table 10, but does conply with
table 8, would raise severe difficulties for its industries in making the necessary changes in their nanufacturing
facilities by 1 January 2005, it may extend the tine period of marketing within its territory until 1 January 2007 at
the latest. |In such a case the Party shall specify, in a declaration to be deposited together with its instrunent of
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ratification, acceptance, approval or accession, that it intends to extend the tine period and present witten
i nformati on on the reason for this to the Executive Body.

Tabl e 11. Environnental specifications for marketed fuels to be used for vehicles equipped with conpression-ignition
engi nes

Type: Diesel fue

Limts & Test
Paramet er tnit M ni mum Maxi mum Met hod ¥ DaFe OT
publication

Cet ane nunber -
Density at 15°C kg/ n? -
Distillation point: 95% °C -
Pol ycyclic aromati c hydrocarbons % m m -
Sul phur cont ent ng/ kg - 50 project EN-1SO D S 14596 1996

al The values quoted in the specification are ‘true values’. 1In the establishment of their limt values, the

terns of 1SO 4259, “Petrol eum products - Determ nation and application of precision data in relation to nmethods of
test”, have been applied and, in fixing a mnimmvalue, a mninumdifference of 2R above zero has been taken into
account (R =reproducibility). The results of individual neasurements shall be interpreted on the basis of the criteria
described in | SO 4259.

b/ EN - European standard; DIS - Draft international standard.

Note: Parties shall ensure that, no later than 1 January 2005, diesel fuel can be nmarketed within their territory only
if it conplies with the environnental specifications set out in table 11. \Where a Party determi nes that banning diese
fuel with a sul phur content which does not conply with the specifications for sul phur content in table 11, but does
conply with table 9, would raise severe difficulties for its industries in making the necessary changes in their
manufacturing facilities by 1 January 2005, it may extend the time period of marketing within its territory until 1
January 2007 at the latest. In such a case the Party shall specify, in a declaration to be deposited together with its
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instrument of ratification, acceptance, approval or accession, that it intends to extend the time period and present
witten information on the reason for this to the Executive Body.

B. Canada
23. New vehi cl e eni ssion standards for |ight-duty vehicles, light-duty trucks, heavy-duty vehicles, heavy-duty
engi nes and notorcycles: Mtor Vehicle Safety Act (and successor |egislation), Schedule V of the Mdtor Vehicle Safety

Regul ati ons: Vehi cl e Emi ssions (Standard 1100), SOR/97-376, (28 July, 1997), as anmended fromtinme to tine.

24. Canadi an Envi ronnmental Protection Act, Diesel Fuel Regulations, SOR97-110 (4 February, 1997, sul phur in diesel
fuel), as amended fromtine to tine.

25. Canadi an Envi ronnmental Protection Act, Benzene in Gasoline Regul ations, SOR/ 97-493 (6 Novenber, 1997), as amended
fromtime to tinme.

26. Canadi an Envi ronnmental Protection Act, Sul phur in Gasoline Regul ati ons, Canada Gazette, Part 11, June 4, 1999, as
anended fromtine to tine.

C. United States of Anerica

27. | mpl enent ati on of a nobile source emi ssion control programe for |ight-duty vehicles, light-duty trucks, heavy-
duty trucks and fuels to the extent required by sections 202 (a), 202 (g) and 202 (h) of the Cean Air Act, as
i mpl ement ed t hr ough:

(a) 40 Code of Federal Regulations (C F.R) Part 80, Subpart D - Refornul ated Gasoli ne;

(b) 40 C F. R Part 86, Subpart A - Ceneral Provisions for Em ssion Regul ations;

(c) 40 CF.R Part 80, section 80.29 -- Controls and Prohibitions on Diesel Fuel Quality.
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Annex | X

MEASURES FOR THE CONTRCL OF EM SSI ONS OF AMMONI A FROM AGRI CULTURAL SOURCES

1. The Parties that are subject to obligations in article 3, paragraph 8 (a), shall take the neasures set out in this
annex.
2. Each Party shall take due account of the need to reduce |osses fromthe whole nitrogen cycle.

A. Advi sory code of good agricultural practice

3. Wthin one year fromthe date of entry into force of the present Protocol for it, a Party shall establish, publish
and di ssem nate an advi sory code of good agricultural practice to control ammoni a em ssions. The code shall take into
account the specific conditions within the territory of the Party and shall include provisions on

- Ni t rogen managenent, taking account of the whole nitrogen cycle;

- Li vest ock feedi ng strategies;

- Low eni ssi on manure spreadi ng techni ques;

- Low em ssi on manure storage systens;

- Low eni ssi on ani mal housi ng systens; and

- Possibilities for Iimting ammonia em ssions fromthe use of mineral fertilizers.

Parties should give a title to the code with a view to avoiding confusion with other codes of guidance.

B. Urea and anmmoni um carbonate fertilizers

4. Wthin one year fromthe date of entry into force of the present Protocol for it, a Party shall take such steps as
are feasible to limt anmmonia enm ssions fromthe use of solid fertilizers based on urea.

5. Wthin one year fromthe date of entry into force of the present Protocol for it, a Party shall prohibit the use
of anmoni um carbonate fertilizers.
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C. Manure application

6. Each Party shall ensure that | ow em ssion slurry application techniques (as listed in guidance docunent V adopted
by the Executive Body at its seventeenth session (decision 1999/1) and any anmendnents thereto) that have been shown to
reduce em ssions by at |east 30% conpared to the reference specified in that gui dance docunment are used as far as the
Party in question considers them applicable, taking account of |ocal soil and geonorphol ogi cal conditions, slurry type
and farmstructure. The tinescales for the application of these neasures shall be: 31 Decenber 2009 for Parties with
econom es in transition and 31 Decenber 2007 for other Parties. 1/

7. Wthin one year fromthe date of entry into force of the present Protocol for it, a Party shall ensure that solid
manure applied to land to be ploughed shall be incorporated within at |east 24 hours of spreading as far as it considers

this measure applicable, taking account of local soil and geonorphol ogi cal conditions and farm structure.

D. Manure storage

8. Wthin one year fromthe date of entry into force of the present Protocol for it, a Party shall use for new slurry
stores on large pig and poultry farns of 2,000 fattening pigs or 750 sows or 40,000 poultry, |ow en ssion storage
systens or techni ques that have been shown to reduce em ssions by 40% or nore conpared to the reference (as listed in

t he gui dance docunent referred to in paragraph 6), or other systens or techniques with a denonstrably equival ent
efficiency. 2/

9. For existing slurry stores on large pig and poultry farnms of 2,000 fattening pigs or 750 sows or 40,000 poultry, a
Party shall achieve em ssion reductions of 40%insofar as the Party considers the necessary techniques to be technically
and econom cally feasible. 2/ The tinmescales for the application of these neasures shall be: 31 Decenber 2009 for
Parties with econonmies in transition and 31 Decenber 2007 for all other Parties. 1/

E. Ani mal housi ng

10. Wthin one year fromthe date of entry into force of the present Protocol for it, a Party shall use, for new
ani mal housing on large pig and poultry farns of 2,000 fattening pigs or 750 sows or 40,000 poultry, housing systens
whi ch have been shown to reduce em ssions by 20% or nore conpared to the reference (as listed in the gui dance documnent
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referred to in paragraph 6), or other systems or techniques with a denonstrably equival ent efficiency. 2/
Applicability may be limted for aninmal welfare reasons, for instance in straw based systens for pigs and aviary and
free-range systens for poultry.

Not es

1/ For the purpose of the present annex, “a country with an econony in transition” means a Party that has nade
with its instrument of ratification, acceptance, approval or accession a declaration that it wishes to be treated as a
country with an econony in transition for the purposes of paragraphs 6 and/or 9 of this annex.

2/ VWere a Party judges that other systens or techniques with a denonstrably equivalent efficiency can be used
for manure storage and ani mal housing in order to conply with paragraphs 8 and 10, or where a Party judges the reduction
of em ssions from manure storage required under paragraph 9 not to be technically or econonically feasible,
docunmentation to this effect shall be reported in accordance with article 7, paragraph 1 (a).



